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INTRODUCTION. 



Some years have now elapsed since the publication of the Treatises of 
Colonel Reid, Mr. Piddington, and others, on the laws by which Storms, 
Hurricanes, &c., are supposed to be governed. To the Mariner, in the 
present day, these investigations must have a growing interest, especially 
to those who, like myself, have long been navigating those seas in which 
the destructive meteors known as Hurricanes, Typhoons, &c., are usually 
met with. My daily life compelled me as it were to make myself familiar 
with all that was being written on the subject, at the same time that it 
gave me an opportunity of testing by practical experience at sea, the laws 
which closet philosophers were elaborating on shore. The results, in 
many instances, approached to what the new theory would have led me 
to expect, yet still they were not altogether satisfactory, for not seldom 
I appeared to meet with the centre of a storm, (as indicated by the sudden 
shift of wind,) when the Circular Theory would have induced me to 
believe that I was far away from it. I was, however, unwilling so readily 
to give up all faith in a theory ushered into the world under the auspices 
of such men as stood sponsors for the newly-baptised Cyclonism. I was 
staggered, but not convinced ; and when, on returning from the East, in 
1855, I entered into the Newfoundland trade, I determined afresh to 
give it a full and fair trial. Early experience had taught me how diffi- 
cult it is to make a passage to the westward across the Atlantic, especially 
in the winter season, and I resolved to try whether the Law of Storms 
would aid me in avoiding the difficulty. I did so, but with so little 
success that, like many others, I came to the conclusion that, if the 
Circtddr Theory were correct, the gales of extra-tropical latitudes were 
governed by far different laws from those of the Hurricane or Typhoon, 
and that, in all probability, those laws would prove to be so complicated 
that no deductions of practical utility could be made from them. How- 
ever my attention was maintained, and a clue given by a painful circum- 
stance which occurred in the year 1858. 

In the Spring of that year I left Newfoundland, in command of the 
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barque TassOy in company with the barque Miranda ; both vessels being 
bound for Pemambuco and a market, and matched against each other 
for a trial of speed. Three days after our arrival in Pemambuco, 
the Miranda arrived, but without her commander, who had unfortunately 
been washed overboard by a sea breaking over the vessel, and staving in 
bulwarks, stanchions, &c. On inquiry, I found that the accident had 
occurred shortly after the vessel left St. John's, and whilst she was 
scudding in a strong gale from the N.N.W. with a heavy cross sea. On 
comparing the dates with my own log, I found that, at the time of the 
accident, the two ships were not more than 150 miles apart, and that we 
were standing to the S.E., wind being S.S.W., and having veered from 
S.E. during the previous four hours. The question immediately arose 
in my mind, " was this a circular gale ? '* The winds, compared with the 
positions of the two vessels, did not agree with that hypothesis, and yet 
the limits of the gale appeared to be well defined — the beginning and 
ending to be clearly marked. The causes of this partial but very incom- 
plete resemblance between this gale and a '' Cyclone" became a problem 
that I was determined to solve. 

As I have before observed, doubts had already arisen in my miud 
respecting the truth of the Circular Theory, And yet it was difficult to 
entertain them when I reflected that its principles had been accepted and 
endorsed by the Board of Trade. I could not suppose that the nautical 
members of that Board, who, if we are to believe official reports, are 
endowed with '* great practical knowledge and nautical skill," would 
recommend the theory as a subject of examination to the Local Marine 
Boards, without being thoroughly convinced that it was perfectly correct. 
The natural effect of such a step was to bias the conduct, if not the 
opinions of Shipmasters, since those who doubted the theory might, in the 
event of accident, find the recorded opinion of the Board brought in 
evidence against them. In spite of this, however, the case of the 
Miranda, my own experience, and the examination of some logs that had 
been published, convinced me that evei;^ its adoption by the Board of 
Trade was no guarantee for the truth of Cyclonism, and that my investi- 
gations, if they were to have any result, must be totally independent of 
any such preconceived ideas. The following pages embody the results 
of my researches. 

Liverpool, October, 1860. 



EXPLANATION OF THE DIAGRAMS. 



Fig. 1, N.H., represents a storm formed by two ascending currents. 

Fig. 2, N.H., one formed by two {descending currents. 

Figures 3 and 4, N.H., storms formed by horizontal currents flowing in opposite 
directions, but not in the same plane. 

The dark shading indicates the parts of a storm where the greatest amount of rain 
falls ; and also where the greatest fall of the barometer usually occurs. 

The dotted lines represent the upper current, where the clouds may be seen 
crossing each other, or the direction of the wind. The arrows (flying with the wind) 
shew the average direction of the wind in different parts of a storm. 

The long arrow — the centre line of the storm, (axis line). Figures 5 and 6 — ^the 
small arrows in these figures shew how the winds are deflected and eddies formed at 
the points of confluence. In all the diagrams the line of conjunction forms a con- 
siderable angle with the line of progression ; and such is generally the case. There 
are times, however, when the two coincide ; thus forming a sort of ** core" down the 
centre of the storm, where calms and eddies alone are to be met with. Again : the 
belts, both in front and rear of the centre, are often interwoven ; causing the wind to 
veer and haul several points at ships and places under these parts. 

Figures 1, 2, 3, and 4, S.H. — Storms of the Southern Hemisphere. 

Note. — The diagrams may be cut out, or similar ones drawn on some transparent 
substance, such as tracing cloth, horn, &c. 
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WINDS AND THEIR COURSES. 



I assert, and more — I will prove it — ^that there never was such a 
thing as a really circular gale, or what is termed by Mr. Piddington 
and others, a True Horizontal Cyclone. 

Every gale* or hurricane has two distinct sides, formed by two 
distinct currents of air flowing in opposite directions, and crossing each 
other at two points, one on each side of the centre : thus — 

FIG, /. 




A current of air cannot flow in a true circle — it is against reason and 
common sense to suppose so. A current of air in passing round a centre, 

* The strictest observations of natural phenomena, leads as to the conviction that a cur- 
rent of air is never set in motion without the formation of what we may term a Complementary 
Cwrrenty opposite in its direction to the one just originated, and crossing it in two points, 
though not necessarily in the same plane with it. The object of this Complementary Current 
is to restore the equilibrium of the atmosphere. As every wind forms one side of such a 
system s we have just described, we designate such a pair of currents a Gale. The author, 
however, wishes it to be distinctly understood, that in using this term, be has no wish to 
convey Any idea of the relative force or velocity of the wind in either current. These may 
be either faint airs, or may blow with hurricane violence. 

B 
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cannot re-enter its original channel : it must either cross the first part, 
or flow round inside, as shown in Figs. 2 and 8 : thus — 



F/C.3. 



F/G Z 





If it passed round inside, as in Fig. 8, then the whole current must 
ascend in the centre ; but there is no evidence to show that such is the 
case, neither is it likely. But we have plenty of evidence to prove that 
currents of air cross each other : we need not refer to the published details 
of Hurricanes which have occurred for such proofs, for by casting our 
eyes aloft at the commencement or end of a gale, we may have occular 
demonstration of the fact : — for the clouds may be seen passing over 
from a direction very different to that from whence the wind is blowing ; 
or if there be two strata of clouds, these maybe seen crossing each other. 
It follows, then, that if a gale were formed as at Fig. 2, and a vessel 
should enter at a, as she ran on the wind would gradually veer through 
nearly every point of the compass, and her track would very nearly form 
a circle ; but on arriving at 6, where one branch of the current crosses 
the other, the wind would be found to shift several points rather quickly — 
it might be suddenly. A short calm might even take place here : for 
that part of the current of air which passes over the other must leave 
the earth's surface and ascend in order to do so. Here, then, we have 
the cause of the sudden shift of wind, or short calm, so often reported. 
It is perfectly ridiculous to suppose that all the vessels have passed 
through the centre of a storm, which are reported to have done so : 
nine -tenths of them never were near it. 
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Figure 2, theii) may be taken to represent the course of a gale 
formed by one current of air : but every gale or hurricane, and even 
every whirlwind, is formed by the joint action of two currents of aivy and 
there are two points of confluence or crossing in each, as is shown in the 
diagram (Fig. 1.) 

This being the case, it follows that whenever a ship is put off before 
the wind in a hurricane or gale, she is almost sure to meet with a 
sudden shift, unless she is in the current which passes under the other. 
Should she be in the latter position, she may have no sudden shift, but 
she will have the full force of the storm, for where one current passes 
under the other, the wind in it is pressed down and concentrated on the 
surface. 

It is a common remark, that the wind blew as though it had blown 
through an archway or funnel, and such is literally the case : hence the 
unequal force of the wind at points equidistant from the centre. I shall 
explain this more fully when treating of the storms of each hemisphere 
separately. 

It may be asked. How can you prove this ? How can you prove the 
fallacy of ^^the Circular Theory ?" My answer is — ^By the analysis of 
the very logs which have been put forward in its support. 

I will now proceed to give a general description of what I conceive 
to be the form, &c., of a hurricane or gale. 

Every hurricane or gale, as I have before said, has two distinct sides, 
formed by two currents of air, flowing in opposite directions and crossing 
each other at two points (Fig. 1.) The two sides are not always 
equally developed at the earth's surface — that is, the one often blows 
harder than the other ; it is but seldom, in fact, that the winds in the 
two sides are equal in force. The greatest force will be found at either 
confluencey but rarely of equal force at both. It may blow with hurricane 
violence at one confluence, and only a moderate gale at the other, or it 
may blow with hurricane violence at both confluences, and only a 
moderate gale at the sides. * 

The Centre op a Storm is not the most dangerous part. There 
are times in which it would be possible for a steam-ship to pass from 
one side of the gale to the other, across the centre, and yet not 

* I am satisfied that many of those which have hecn described by some writers, as double 
HurricaneB or Cyclones, were nothing more than the two confluences of the same storm. 
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experience more than a moderate gale, whilst vessels on either side of 
her, nnder the confluences, may be exposed to violent hurricanes. A 
vessel may become embayed, as it were, in a storm, in such a position 
that it may be almost impossible for her to escape altogether uninjured. 
There are many positions, indeed, in which a ship, especially a dull 
sailing one, may be overtaken, and be unable to escape. One confluence 
is generally more distinctly marked than the other, especially in extra- 
tropical latitudes ; so much so indeed, that for a long time I imagined 
that there was but one : which at that time I named the Centre-line, or 
core of the gale. The one on the west side of the centre, in either 
hemispheres, is always more marked than the one on the east side. 
When I say more marked, I mean that the meeting of the two winds may 
be seen more distinctly : as, for instance, in the North Atlantic, when 
the Yimdi flies from S.W. to N.W. This takes place at the confluence on 
the west side of the centre. On the east side, where the winds forming 
a confluence are from the S.E. and S.W., their meeting is not so 
distinctly marked. The wind seldom ^i«5 from S.E. to S.W. — it more 
usually veers y but rather more quickly than at any other part of the storm. 
The reason is simply this : the S.E. and S.W. winds, flowing out from 
the equator, are more highly charged with vapour, and are warmer than a 
westerly or northerly wind, and consequently have a greater tendency to 
ascend and to mix with each other. A N.W. wind, on the contrary, is 
a dense, cold wind — a descending wind — and on coming in contact with 
a S.W. wind, it condenses the vapour which the latter has taken up, 
thus producing torrents of rain at their junction. Here we have one 
material proof that the winds do not blow in circles : for, on passing 
from one wind into another, as from a S.W. into a N.W., a long bank 
of nimbus (rain - cloud) may often be seen stretching away from S.W. 
to N.E., or with the wind just left, and at right angles to the wind 
entered, before which it is being rapidly driven ; showing distinctly that 
the two winds are in contact, and blowing at right angles to each other. 
This could not be the case if the wind blew in circles — if it was one 
continuous current of air blowing round a centre. 

Form or Shape of a Gale : — In extra- tropical latitudes they 
become extremely elongated : so much so, that the length is often equal 
to twice or three times the breadth. Within the tropics, they are no 
doubt very nearly circular at times : but the trade-wind, increased in 
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force, often fonns a part of the hurricane itself. Hence it is difficult to 
define the exact shape. For all practical purposes, the diagrams are 
sufficiently near the truth. 

According to the Circular Theory, the air forming a hurricane is 
distinct from, and forces it way through, the surrounding air. This I 
deny. A hurricane is formed hy the local atmosphere, set in motion by 
the effect of electricity, and perhaps magnetism. 

The Dibeotion op the Wind cannot be taken as a guide to the 
bearing of the centre. The bearing of the centre may vary from one to 
sixteen points from the direction of the wind. If the centre always 
bore eight points from the direction of the wind, and if the centre was 
the only dangerous part of a storm, then the Law of Storms would really 
be what many persons, whose avocations do not require them to apply 
it practically, appear to consider it: — a simple science, requiring no 
great depth of thought or mathematical knowledge — such as may be 
acquired by the most ordinary capacity, or applied by the merest tyro, 
when necessary. Such, however, is not the case. The centre is not 
the only dangerous point ; the direction of the wind is no guide as to 
the bearing of the centre ; the barometer does' not always fall when we 
are advancing on the centre, neither does it always rise when we are 
receding from it. 

The Babometeb is no guide as to the distance of the centre. It is 
generally lower at one confluence than the other. Its rise or fall in a 
storm depends upon the way in which the atmosphere is charged, and 
whether the storm-currents are ascending or descending. The greatest 
mtf will take place near the confluence on the north or west side of a 
storm in the northern, and on the south or west side in the southern 
hemisphere. The greatest fall will take place at the confluence on the 
opposite side of the storm, in both hemispheres. The cause is easily 
explained. Suppose a storm to be travelling to the westward in the 
northern hemisphere : the two currents of air forming the western con- 
fluence will be, one from the north and west, the other from the north 
and east. Both are cool, dense winds, neither has any tendency to 
ascend ; consequently one prevents the other from passing freely ; one 
dams the other up; the particles are pressed closer together; the 
whole presses more heavily on the earth's surface ; and the natural 
consequence of this is, **the Barometer rises above a mean height,'* 
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The winds forming the opposite conflnence are from the south-east and 
south - west ; hoth are highly charged with moisture ; both readily 
ascend. The barometer falls accordingly, and will seldom, if ever, rise 
above a mean height at this part of the storm. The same rule applies 
to gales travelling to the eastward ; it is also applicable to the southern 
hemisphere, by changing north to south and vice versa ; east and west 
remain the same. 

In the North Atlantic I have often seen the barometer rise above a 
mean height when near the verge in the rear, but never when in 
front of a storm, except when in one travelling to the westward. 

Within the tropics, a considerable fall may take place at both con- 
fluences, since both currents are highly charged with vapour. Its 
amount, however, is no sure guide as to the force of the wind likely to 
be encountered. When it is great, a strong current of air usually flows 
in to restore the equilibrium, and a ship situated some distance from the 
point of least atmospheric pressure, may feel the force of this current 
more than one immediately under it. Consequently a ship, having only 
a slight fall of the barometer, may have a heavier gale than one on 
board of which the barometer has fallen considerably. It follows that 
the least change in the height of the mercury, and any disturbance in 
its regular ebb and flow should be carefidly noted, and its cause ascer- 
tained if possible. A rise or fall of -j^ of an inch will often indicate 
the approach of a storm as clearly as a fluctuation of one inch will at 
other times. It is a common complaint that <' the barometer gave no 
warning of the approach of a hurricane.'* I doubt much whether such 
ft case ever really occurred, and I believe such complaints have arisen, 
not from any real fault of the barometer, but from the erroneous 
opinions entertained respecting the influence of the atmospheric currents 
on that instrument. All such childish marks as Fair, Changeable, 
Stormy, &c., should be effaced from all barometers intended for nautical 
purposes, since they are only calculated to mislead, and give an erroneous 
idea of its real movements. 

Pbecubsob Wave. — So common is it to meet with a heavy stcell 
in the trade -winds, and also in extra -tropical latitudes, that little 
dependence should be placed on this phenomenon, as an indication of a 
coming storm. Heavy swells and rollers are often produced without the 
aid of strong winds. Mr. Piddington tells us (Horn Book, p, 205) that 
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Colonel Beid gives an interesting instance of the excessive rise of the 
barometer and precursor wave before a cyclone— "being that of the 
Medway steamer, in which he (Col. Reid) was a passenger, which vessel 
experienced fine weather on the eastern side of the Atlantic, but a long, 
low swell coming from the N.W. prevailed, being at first westerly, then 
increasing and coming nearly from the north, on the 1st October, in Lat. 
46*' N. ; Long. 14° W. This swell was proceeding from a cyclone raging 
on the western side of the Atlantic.'* 

Is it possible to conceive anything more absurd, than to suppose that, 
because there was a swell from the N.W., in Lat. 46° N., and Long. 
14° W., it must have proceeded from. a cyclone raging on the western 
side of the Atlantic ? Li the first place, if the swell proceeded from a 
cyclone raging in the portion named, ought it to have come from the 
N.W. and northward at all ? Ought it not to have come from the 
westward ? The fact is, the westerly, north - westerly, and northerly 
swell, together with the excessive rise of the barometer, plainly indicated 
that the Medway was crossing the tail-end of a cyclone, or gale, the body 
of which had already passed to the N.E. Thus, whilst the Colonel was 
looking for the enemy in front, it had out-flanked him, and was nearly in 
his rear. Now, what would be the fate of an army placed in such a pre- 
dicament ? I imagine it would run the risk of being severely handled, 
if not destroyed. And have not numbers of ships been exposed in the 
same manner, through their commanders trusting to the absurd Circular 
Theory ; through trusting to the absurd idea that the centre was the 
only dangerous point ; that that centre always bore about eight points 
from the direction of the wind ; and that the barometer always gave 
ample warning of its approach ? I venture to say that scores have been 
so exposed. Numbers of ships have been taken aback by the sudden 
sbiftiTlg of the wind, thrown on their beam-ends, dismasted, and perhaps 
destroyed, at a time when their commanders least expected it ; when they 
imagined (as was really the case) that they were miles away from the 
centre. Ask any Circular Theory gentleman to explain how it happened, 
and his answer would be, "Oh! it was from the incurving of the 
wind;" or "The gale had recurved;" or in fact, anything but the 
truth. 

A sudden shift of wind may occur, without either the ship or the gale 
altering its position, from the effects of the celestial bodies on different 
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parts of the gale. The moon repels aqueous vapour, and, consequently, 
strengthens or increases the force of a wind flowing from either pole 
towards the equator. This is more especially the case when she is in 
the same hemisphere — ^thus : suppose a ship to be at A, (Fig. 1., N. H.,) 
with the wind at west or west- south-west ; the moon's rising (especially 
from first quarter to fall moon) would strengthen the opposite current B 
and weaken A ; consequently B may force its way under A, compelling 
it to ascend, thus bringing a sudden shift of wind to the ship at A ; and 
it may blow furiously for a few hours, gradually dying out as the moon 
draws towards the western horizon, become nearly calm, and then the 
original current A will spring up again. Here we have the cause of the 
** flying in'' and " backing'' of the wind so often met with in the North 
Atlantic, and even in the English Channel. The effect of the sun is the 
reverse of that of the moon, with certain exceptions, to which I shall 
refer hereafter. The sun attracts ; the moon repels. Veerings of the 
wind, from the causes above mentioned, take place at both confluences 
of the storm, but the wind seldom flies so suddenly on the eastern, as it 
does on the western side of a gale. It veers and hauls mor« gradually. 
I have said that every gale has two sides, formed by two distinct 
currents of air. Now each of these main-stbeams is formed by a number 
of belts or veins (minor streams) running nearly parallel to each other. 
These belts or veins are often very distinctly marked by long bands of 
cloud (cumtdusj stretching with the wind at the sides of a storm, but often 
at right angles to it near the confluences. The force of wind varies con- 
siderably at times in the different veins. The direction of the wind also 
varies considerably in passing from one belt to another, often as much 
as two points. Sometimes the wind between the belts of cloud is drawn 
towards, at other times repelled from, them. These belts often appear 
to converge in the distance, sometimes at one end only, sometimes at 
both. This however is only apparent, for, cross them where we will, 
they present the same aspect : they appear to converge in consequence 
of their being curved. Particular attention should be paid to these belts 
of cloud, since they often indicate pretty nearly the position of a ship in 
a gale. At the sides of a gale they stretch in long, well- defined bands 
tvith the wind, and without any other clouds above them ; at either con- 
fluence, they either cross the wind, or we may observe another stratum of 
cloudj at a greater elevation, crossing them at right angles. Every 
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attention should be paid, at all times, to the form and direction of the 
clouds, since they often indicate the approach of a storm long before the 
barometer, or anything else. No matter in what form they may appear, 
whether cumulus, cumulo- stratus, cirrus, cirro-cumulus, or. stratus, the 
course they are pursuing should be carefully noted. If there be two 
strata, note if they cross each other — and if so, in what direc- 
tion. Or if there be one stratum only, and the clouds forming it are 
coming from a different direction to the wind, note accordingly — ^project 
them, and compare with a diagram of the same hemisphere — and in this 
way a pretty good idea will be obtained of the position of the ship or 
place of observation with reference to the position of the gale. 

Sudden Gusts op Wind in a Gale or Hurricane. — These are 
pro'duced by one current passing over another and descending, in the 
same manner as when the wind is blowing ** off shore" where the land is 
high. When this is the case, sudden gusts strike the water between the 
shore and the place where the true wind is blowing, which is at some 
distance from the shore. The intervening space remains in a state of 
calm, interrupted only by the gusts above mentioned and by eddies. 
Here we have a fac-simile of what takes place in a gale or hurricane. 
Let us suppose a ship to be at C, (Figure 2, N. H.) she may have a 
heavy gale interrupted by a sudden gust in consequence of its passing 
down from over the opposite current. As the gale advances over her, 
on her arriving at A it will become nearly or quite calm, and remain so 
until the opposite current or side D strikes her in all its fiiry ; the wind 
being, perhaps, from a point nearly opposite to that from which it was 
blowing at C. On the other hand, when the wind blows ** dead on shore,'* 
where the land is high, it often falls light near the shore — often it is 
nearly calm — or it is deflected from its original course and blows along 
the land : thus eddies and whirlwinds are often formed. The same 
effects are produced by one current of wind blowing dead on to the other ; 
(as at B, Fig. 1, N. H.) the upper portion of the current passes over the 
other, whilst the under portirm is either repelled along or carried round 
with the opposite current, as shown by the small arrows in the diagram. 

The fiBMjt of a vessel sailing round and round, as in the case of the 
Charles Heddle, is no proof that the wind always blows in circles in 
a hurricane : this can only happen when the hurricane is folmed as in 
Fig. 1, N. H. Even then the wind will fluctuate and veer more rapidly 
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at some parts than at others. When the gale is formed as at Fig. 2, N. H. , 
it is impossible for a vessel to ** sail round and round : '* she will either run 
out of the storm altogether or meet with a calm and shift of wind, or 
else with a sudden shift of wind. The wind blowing in gusts, and veer- 
ing and hauling in them is a proof that there is a descending current at 
that point, and that the confluence is at no very great distance to 
windward. 

The size of the Calm Space at either confluence varies considerably. 
Sometimes the descending current strikes the water much nearer the 
current over which it has passed than at others. There are times indeed 
when it does not strike the water, or the earth's surface, at all, but 
passes on over the opposite current, (as at Fig. 8,) leaving a wide space 
of calm, or light baffling wind, (as from A to B, Fig. 8, N. H.) 
Sometimes, after passing under the flrst part of the opposite current, it 
does not blow home to the second part, but ascends immediately on 
issuing from under the flrst, thus leaving a long space between the point 
of ascent and the second part of the opposite side, wherein light airs, 
and perhaps calms, only are met with. 

Calm spaces are also to be met with between the belts, near and at 
some few miles from the centre. 

A calm often exists at the centre, but not always. Its form, when 
there is one, is sometimes nearly circular; at others, it is very narrow but 
of considerable length, varying as the two currents of air attract or repel 
each other in passing. Numerous water-spouts are occasionally formed 
in this central space, whilst sometimes a single one constitutes the 
centre of the storm. Cases occur also in which the two currents flow 
side by side without any perceptible space between them. 

Lightning. — ^It is a common opinion amongst seamen that lightning, 
when seen in the Atlantic during the winter season, indicates the 
approach or continuance of bad weather. And such is literally the fact, 
for it occurs only when two gales are in contact — a new storm advancing 
in the steps of the receding one, or nearly so. The flashes of lightning 
are produced by the passage of the electric current from one gale to 
another through the intervening air, and, as a general rule, the closer 
the contact of the storms, and the more they overlap each other, the 
more lightning will be seen. And hence it has been regarded as an 
indication of the approach or continuance of bad weather. It may, 
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however, also be produced when a gale is suddenly dispersed by coming 
in contact with a more powerful current of air, as when, on turning to 
the S.E., it comes in contact with the trade wind, or when its course is 
interrupted by high land.* 

Earthquakes. — These are frequently reported to have occurred 
simultaneously with violent gales. The cause may be easily perceived. 
I believe that most, if not all, earth-shocks are the effect of electric 
action, and every storm may be looked upon as a powerful electric battery, 
such as nature alone can form ; each belt of which the sides are com- 
posed forming a portion of an electric circuit, whilst the main body of 
cloud and vapour accumulated at the confluence acts as the prime con- 
ductor. On this coming in contact with high land, the whole charge may 
suddenly pass into the earth, producing a severe shock ; but should the 
storm be travelling in such a direction that the belts are successively 
brought in contact with the earth, then a number of minor shocks maybe 
felt. These discharges will only take place where the land is very high, or 
when the state of the atmosphere above is such as to prevent the clouds 
and belts from passing readily over it. If we suppose the whole, or 
nearly the whole of the electric fluid developed by a storm of 500 or 
1000 miles in extent to be discharged simultaneously into a mountain, 
we may easily conceive how it may be rent or shaken to its foundation, 
when we consider the severe effects which a tiny battery can produce 
upon the human frame. 

Indications of an approaching Storm. — Seamen in general are so 
well acquainted with the usual indications of the approach of bad weather, 
and so much has been written on this subject in the different works on 
Storms, that I imagine it to be unnecessary for me to enter at any 
length into the discussion of these phenomena. Moreover, they are so 
uncertain, and so various in their nature, that it is impossible to give any 
precise rules with regard to them, especially within the limits of the Trade 
Winds and Monsoons. These winds are themselves nothing more than 
portions of immense stationary gales ; and consequently, in the regions 
where they prevail, the sky often assumes an ugly appearance and the 
weather becomes squally and unsettled, as the celestial bodies bring their 

* It is generaUy noticed that Thunder-clouds force their way up against the windy and 
in England, most frequ^itly I believe, against an easterly wind ; this shows that they take 
place either at the point of contact of two storms travelling to the N.E., or that the electric 
fluid, accumulated at the first confluence of a gale, is passing off to the earth. 
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inflnences to bear on different points, and yet no storm may follow. In 
certain localities there are, no doubt, phenomena which are sore pre- 
cursors of a hurricane ; but at the same time hurricanes often occur in 
these yery spots without being thus announced. The most usual indica- 
tions, howeyer, are calms, and close sultry weather with a falling 
barometer; clouds haying the appearance of dark wool, stretching in 
deep folds across the sky, the edge of each fold being fringed with deep 
red ; masses of cirrus being rolled up into balls like immense heaps of 
cotton, or being torn and dragged into a thousand forms ; dark, gloomy 
weather, with rain and occasional gusts of wind ; low scud flying rapidly 
across the sky, and now and then forming into long bands or belts ; the 
principal stars and planets changing colour rapidly and appearing to throw 
off scintillations ; a peculiar moaning sound in the atmosphere, and 
sometimes a long heayy swell from the direction from whence the storm 
is proceeding. In a word, all indications of a change in the electric 
condition of the atmosphere should, as far as possible, be carefully noted. 
An electrometer will, I am satisfied, often giye warning of an approach- 
ing storm, before the barometer begins to be affected. 

In extra-tropical latitudes the case is different. Each gale, as it 
trayels on, is clearly marked and easily distinguished, since a falling 
barometer, and a bank of cirrus and cirro-stratus, with dark patches of 
cumulus beneath, invariably herald the approach of each successive gale. 
Except a ship should enter the rear part of one, wind being from the 
north-east or north-westward, in which case the barometer may rise above 
a mean height, when near the verge, and remain high, whilst the ship, 
as she advances, may encounter a furious gale, and, it may be, with an 
almost cloudless sky. 

Having thus given a general description of the form, &c., of a gale, 
I shall now proceed to adduce evidence in support of what I have asserted. 
In doing so, I shall refer principally to the Mercantile Marine Magazine ; 
not with the view of criticising the opinions therein expressed, but 
simply, because it is a work within the reach of every shipmaster ; and, 
in my opinion, ought to form a part of every nautical library. 

Mr. PiDDiNGTON, in his Philippic on the Mozambique Hurricane, 
(Merc. Mar. Mag,, vol. i., p. 382,) in which the ship Earl of Balcarras 
was dismasted, says — " All positive rules in cyclones are sheer nonsense ; 
written by the half-informed for the misleading and destruction of the 
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ignorant.'* Now, I ask, whether this does not apply as much to himself 
as to Captain Sedgwick, for whom it was evidently intended ? Has he 
given no positive mles ? Does he not tell us that the centre of a storm 
always bears eight points from the direction of the wind ; and that all 
onr manoeuvres depend upon this rule ? Is this not positive ? It is as 
positive, as it is erroneous — as dogmatical, as it is absurd. 

Again : does he not tell us, that it is by the bearing of the centre 
and the veering of the wind, that we must find two out of the four great 
elements of the problem ; namely, the track, and rate of travelling of 
the cyclone ? Are these rules not positive ? They are not only 
positive, but erroneous. 

Beferring, then, to his remarks on the management of the Earl of 
Balcarras, it is amusing to see how he backs and fills. First, he says, 
" the ship ran down to the S.W. by S., with a forious cyclone coming 
down upon her from the northward or N.N.E. ;" and then, that the 
south-western sea, which, he says, was the rearward sea of the cyclone, 
should have warned Captain Morris that the cyclone was ahead of him. 
Now, in the first place, the wind being N.E. at the ship, how could the 
cyclone be coming down upon her from the northward or N.N.E. ? 
According to the Circular Theory, the wind being N,E., the centre should 
have borne N.W., and if it was travelling to the S.W., whilst the ship 
was steering S.W. by S., how came they to meet ? This is surely a new 
axiom in mathematics, that two diverging tracks can cross each other. 

Secondly : The wind being N.E., veering to the eastward, how could 
the ship be in the rear of a storm travelling to the S.W. ? How could 
the S.W. sea be the rearward sea of the cyclone ? He says that the 
scientific sailor has only to refer to the extract of the log, to see the 
error committed : to the landsman he has only to say, that the Earl of 
Balcarras had but to heave -to for a few hours, and all would have been 
well. Now, I have examined the extract of the log, and (perhaps it is 
because I am not a scientific sailor) cannot detect where Captain Morris 
committed an error ; but the first time I glanced over Mr. Piddington's 
remarks on the same, I saw at once where he had made a blunder. 
He says, '' There is so little mystery about the matter, that we believe 
half the junior officers in the P. & 0. service, and in the first-rate 
passenger ships out of Calcutta, could have told Captain Morris where 
he made his mistake, as clearly as he (Mr. P.) has done." Possibly they 
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could. Should this meet the eye of Mr. Piddington, I beg leave to tell 
him that, if the junior, or even the senior officers of the P. & 0. Com- 
pany's Service, and first-rate passenger ships, know no more about the 
Law of Storms than can be learnt by studying such works as the Horn, 
or Hand Book of tJie Law of Storms, they have yet miich to learn. 

In this same article, Mr. Piddington says, ** Had the Balcarras been 
simply a merchantman, with her usual cargo, crew, and passengers, we 
might perhaps have passed over her disasters without a comment, 
leaving to the underwriters the settling of the little bill, with which, as 
being on such occasions the pay-for-all's, they are, no doubt, quite 
satisfied ; but she had on board, we are told, 446 invalids, women, and 
children, and thus the ship and her management are pro tanto public 
property ; for, as we long ago wrote, when commenting on the horrible 
catastrophe of the suffocation of fourteen individuals in a cyclone, on 
board the Maria Somes, carrying troops from Ceylon to England : — * It is 
perfectly heart - sickening to think, that when a regiment of gallant 
fellows is sent out on foreign service, and has perhaps for twenty years 
braved the risks of climate and battle, they are to be needlessly exposed 
(we had almost said wantonly) to death, by foundering at sea, shipwreck 
on savage coasts, and now suffocation, with the horrors of the black-hole, 
or a slaver's hold.' " Now, what entitles Mr. Piddington to express 
himself so strongly on the management of those ships (even admitting 
that they were public property pro tanto) ? Has he ever manoeuvred a 
ship in a hurricane, and brought her safely through it ? If not, he is 
not qualified to give an opinion on the subject. A hurricane in reality 
has a very different appearance from one on paper. If the commander 
of a ship had nothing else to do but to avoid hurricanes — ^had no 
passage to make — and could, by going up to the main-top, or even to 
the top -gallant -yard, look down upon the hurricane, and see its 
diameter — how it was travelling — and how ships were faring in other 
parts of it — in the same manner as we look down upon one on paper, 
lying on a table, then, any commander would undoubtedly be to blame 
if he allowed his ship to get damaged by it. Or even if the centre 
always bore eight points from the direction of the wind — if the wind 
gradually increased in force as we near the centre — if the wind veered 
gradually in all parts of the storm — if the barometer always fell and rose 
as the centre advanced or receded — and if the centre were the only 



WINDS AND THEIR COURSES. 16 

dangerous part of it — then the avoiding of a hurricane would be 
very simple. But Mr. Piddington knows well, or if he does not, he 
ought to know it from the data in his possession, that such is not 

THE OASE. 

He tells US that we may easily ascertain the track of a cyclone, and 
its rate of travelling by projection, (vid. Horn Book, p.p. 84 and 99,) 
by taking the bearing of the centre, after the hurricane has once fairly 
set in — ^then running sixty miles and taking the bearing again : these 
bearings, be it remembered, depending on the rule that the centre always 
bears eight points from the direction of the wind. Now, it will take a 
good sailing ship at least six hours to run these sixty miles, during 
which time the hurricane may be rapidly approaching the ship ; and, 
admitting the theory to be correct, by the time the commander has 
ascertained the storm's track, his ship may be involved in the most 
destructive part of it. Besides, it has often happened, that not more 
than five or six hours have elapsed from the time when the light sails 
were taken in, until the vessel has been in the heart of the storm. I 
was myself on board a ship in a hurricane, between the Mauritius and 
Madagascar, when it was only three hours from the time the royals were 
taken in, until the hurricane was at its height; at which time the 
violence of the wind was such that the sails were torn out of the gaskets, 
and all blown to ribbands ; jack-stay-bolts were torn out of the yards, and 
the bulwarks actually blown from the stanchions. Six hours before the 
hurricane struck the ship, there was nothing very unusual either in sea 
or sky to denote its approach ; the barometer had not fallen a tenth of 
an inch, and only fell about three-tenths throughout. So rapidly did it 
come down upon, and leave us, that the royals were taken in at noon, 
and might have been set again at 7 p.m., for by that hour we were again 
in fine weather. In this case, what time was there to think about pro- 
jections, or to run sixty miles in order to ascertain the track. 

Let us examine the case of the Balcarras : It appears, by the report^ 
that at noon of the 21st she had only a moderate gale, and the topsails 
were then only double-reefed: Now Mr. Piddington tells us himself, 
in his Horn Book, " that the outer part of a cyclone, as to strength, is a 
common close-reefed-topsail gale, imch as no seaman cares for, and no 
sea-worthy ship is hurt by,'' According to this absurd and dangerous 
doctrine, no man need trouble himself much whether his ship is in a 
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hxirricane or not, nntil his close reefs are in, since he will still have time 
to manoeuvre; for, according to Mr. Piddington*s own estimation, 
(vid. Horn Book, p. 97, § 130) the centre should he at least 150 or 200 
miles distant. According to the above, then, the Baloarras at noon being 
under double-reefed topsails, and the wind being N.E., the centre bore 
N.W., distant '' at least 150 or 200 miles.*' If so, and the storm was 
travelling S.W. or S.S.W., as Mr. Piddington says it was, in his remarks 
on the case, and the Balcarras was steering S.W. by S., how came she 
to cross the axis line so soon ? Or how came the gale to increase on 
her so rapidly ? At 2 p.m. the topsails were close-reefed, and at 7 — 
5 hours afterwards — she was hove-to under bare poles, having broached 
to. Now, from noon till 7 p.m. she ran S.W. by S., at the rate of about 
ten knots per hour, or 70 miles. From 7 p.m. of the 21st till 8 p.m. 
of the 22nd, she was hove-to as it appears — ^heading up E.S.E. to S.E., 
and consequently driving about S.S.W. at the rate of about 2^ knots per 
hour, or 62 J miles for the 25 hours ; after which the wind veered to S.E., 
and the centre, according to the Circular Theory, bore N.E. Now, if we 
allow 20 miles for its distance from the ship at this time, and that it was 
200 from her at noon the day before, bearing N.W., then it must have 
travelled up S. by E. f E. at the rate of about 8 miles per hour. This 
is a very different track from Mr. Piddington's S.W. or S.S.W. one. 
Even if we suppose the current to have set the ship to the southward, 
still the track of the storm must have been to the east of south. It 
follows that, had the Balcarras hove-to at noon, when she double-reefed 
her topsails, the centre would have passed within thirty-five miles of her : 
and had she hove-to at 2 p.m., when the top-sails were close-reefed, 
then it would have passed within twenty miles of her. 

Now, admitting the Circular Theory, as propounded by Eedfield, Beid, 
and Piddington to be correct, I should like to know what possible differ- 
ence it can make whether the centre passes within 20 or 30 miles to the 
right of a ship, or 20 or 80 miles to the left of her ? Had Captain 
Morris hove-to when he close-reefed his top-sails, the centre would have 
passed within 20 miles to the right ; as it was, it passed about that 
distance to the left of him ; but, had the Balcarras been a good-steering 
clipper ship, she would have run out of it without any serious damage ; 
she was already on, if not across, the axis line when she broached to, 
and every hour would have found her in a better position. But I deny 
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that it was a circular- gale. It was such an one a,s I have already 
described. It had two distinct sides, and two confluences. It was at 
the first confluence that the Bcdcarras encountered the shift of wind 
from the N.E. or E.N.E. to S.E. or S.S.E. She was never near the 
centre. The storm was travelling due south or nearly so, at the rate of 
at least 7 or 8 miles per hour. The Balcarras, at noon of the 21st, 
was on tJie axis line of the gale, or a little to the right of it, and the only 
way by which she could possibly escape then, was by scudding to the 
S.W., for it was then too late to adopt other means. Heaving-to would 
not have saved her, for, even if she had been to the left of the axis line, 
and had escaped the Jirst co7ifluence, she would have been caught in the 
second, and have had a sudden shift of wind from N.W. to S.W. The 
way in which the Balcarras might have escaped was, by hauling out 
close-hauled on the port tack : not when the top-sails were close-reefed, 
but when tlie royals were taken in. But hbw was Captain Morris to know 
this ? If he had had the Horn Book, or even its author, on board, could 
he have learnt from either his position with respect to the storm ? 
Gould Mr. Piddington have told him that the winds in a hurricane or 
gale crossed each other at certain points, and that it was impossible, 
(except in certain cases) to run round one without meeting with a sudden 
shift ? No ! For, although the £Eict must have stared him in the face 
a thousand times whilst overhauling the logs which have been sent to 
him, yet he had not penetration enough to see it. Captain Morris did 
that which every seaman would have done, in similar circumstances ; he 
had a fair wind, and he endeavoured to make ihe most of it.* 
The next hurricane I shall allude to, is one analagous to that in which 



* It is to be hoped that, since Mr. Piddington cannot allow such cases as that of the 
Earl of Balcarras to pass without comment, he will in future confine himself to the statement 
of facts, or prove distinctly and clearly where an error has been committed. Perhaps he 
imagines that, being such a high authority, if he only says a ship has been mismanaged, it 
will be sufficient to convince the world that it was so. But, although his word may be suffi- 
cient to convince landsmen of the fact, he may find that seamen are more sceptical, and may 
require him to prove his assertions. Any man who can almost say, and consequently 
imagine, that seamen are in the habit of running their ships into hurricanes " wantonly f" is 
capable of saying anything. 

Both Col. Beid and the Editor of the Mercantile Marine Magazine^ appear to have taken 
Mr. P's. bare word as to mismanagement in this case. Otherwise, I cannot conceive how the 
former came to send such an article for publication without pointing out the errors it con- 
tained, or how the latter came to publish it without comment. For the discrepancies are so 
apparent, so manifest, that the merest tyro in the Law of Storms might have seen them. 

D 
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the Balcarras was dismasted : namely, that in which the ship Futtaij 
Sultan, having the wind steadily increasing at east, with a falling 
barometer whilst scudding, was hove -to. The vessel got seriously 
damaged, and her commander got seriously abused for mismanagement. 
Lieut. Fyers, R.E., in his description of the hurricane in the Indian 
Ocean, in May, 1865, (vid. Merc, Mar, Mag., vol. iii. p. 357) tells us 
that, " on the 6th May, the Futtay Sultan, boimd to Mauritius, was at 
noon in latitude 13° 10' S., longitude 70° 52' E., barometer 29.87 inches ; 
tvind from the eastward, course W.S.W. * * ^ 4 p.m. Double-reefed 
the top-sails, tvind east, course S.W. by W., 7 knots. 8 p.m. Very 
heavy squalls with rain and lightning, barometer 29.70. 10 p.m. In 
mainsail, reefed fore-sail, and close-reefed top-sail.'* 

" 7th May, a.m. strong gale with much lightning. 5 a.m. In fore-top- 
sail, and lay-to under close-reefed main-top-sail . Noon. Latitude (by 
account) 13° 68' S., longitude 69° 16' E., wind E. by N., barometer 
29.61. On port tack ; tremendous gusts of wind and rain ; main-top- 
sail-sheets gave way, furled the sail and lay-to under bare poles.*' After 
this the wind gradually increased to a perfect hurricane, gradually veer- 
ing to the northward, and the barometer fell until about 6 p.m. of the 
8th, when it began to abate, the wiiid being then N.N.W. ** Sth May^ 
midnight. Barometer 27.80 ; gale abating, with heavy cross sea. 9th 
May, 4 a.m., barometer 27.60 ; wind N.N.W. ; strong gale and confused 
sea. Noon, Latitude (by account) 15° 60' S., longitude 69° 8' E., 
barometer 27.52, wind N.N.W. The wind gradually abated after this.** 

" On the 8th May, at noon, the ship Farland was in latitude 17° 13' S. 
longitude 70° 6' E. 4 p.m. Barometer 29.60 ; increasing gales, with 
heavy squalls and rain ; furled fore-top-sail. 6 p.m. Barometer falling, 
hove-to with ship's head to the southward, under the wing of the main- 
try-sail. 9th May, noon, she was in latitude 18° 3' S., longitude 
69° 36' E., barometer 29.58, wind N.E., blowing heavily. Rudder-head 
having split and gone, steered for Mauritius, the wind gradually veered 
to N.N.E. and N. At noon on the 10th, wind N.N.W., barometer 
29.60 ; strong gales and heavy squalls." 

" At noon on the 9th May, the ship Empress was in latitude 20° 9' S. - 
longitude 70° E., wind E., course W.S.W." She ran until 7 p.m. when 
she was hove-to under a close-reefed main-top-sail, main-try-sail, and 
fore-topmast-stay-sail. ** On the 10th, at noon^ latitude 20° 46' S., 
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longitude 68" 30' E., barometer 28.9, blowing a hurricane ; wind shifted 
to the W.S.W. and blew terrifically. * * * The gale blew heavily until 
4 P.M., when the barometer began to rise and the sea to go down." 

In his remarks on the above, Lieut. Fyers says: ** As the Futtay 
Sidtan was going to the W.S.W. and afterwards to the S.W. by W. 
and the barometer kept falling, with an increasing easterly wind, the 
natural inference would be that the storm was making more southing than 
the vessel, and that consequently they would meet, if both continued on 
the same tracks. The commander of the Futtay Sidtan hove-to, the 
centre passed very near him, and his vessel was considerably damaged. 
In my opinion, had he, on the 7th, scudded to the westward, under as 
much canvass as could be carried, he would have escaped altogether. 
We have lately had an instance of this kind. On the 4th April, 1856, 
Captain Barron, in the mail brig Annie, found himself on the south side 
of a hurricane : the wind was east, and the barometer falling rapidly, 
but instead of heaving- to, he very wisely scudded to the westward, and 
consequently passed across the storm's track. Unfortunately, however, 
this island (Mauritius) was close under his lee, and he had to heave-to, 
to avoid running on it, and in consequence felt the force of the storm 
more than if he had been able to keep on to the westward. Had he 
hove-to when first he perceived that a hurricane was approaching, the 
centre would have passed over him, and the Annie, and her mails, would 
in all probability never have been heard of again. Captain Barron 
deserves the greatest praise for the thorough knowledge of the science 
of the Law of Storms that he evinced, and also for the judicious manner 
in which he acted." 

Now, is not Lieut. Fyers' opinion with respect to the Futtay SuUan 
in direct opposition to all the rules and principles laid down in the 
difierent works on the Law of Storms ? Are we not told distinctly that, 
if a ship is scudding, and the wind remams at one point, but increasing 
in force, and the barometer is falling — ^the ship and the gale are travelling 
in concentric tracks, and that, if this be continued, the ship must even- 
tually run into the centre ? that it would be better in such a case to heave- 
to, and allow the centre to pass ? Is there a particle of difference between 
this case and that of the Balcarras, with the exception that, in the 
present case, the wind was inclined to veer to the northward, whereas 
with the Balcarras it was inclined to veer to the eastward ? Captain 
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Morris was abased for scudding ! the commander of the FvUay Sidtan is 
blamed for heaving-to ! With respect to the latter vessel, scudding to 
the westward on the 7th, under as much canvass as she could have carried, 
I should like to know with what object she should have done so. She 
had already run too fieir when she hove -to ; she was already under close- 
reefed top-sails, and had she kept off more to the westward, these must 
soon have been taken in, and then perhaps she might have been forced 
to lie-to on the axis line. Even had she got across the centre, she would 
have been no better off, for she would still have been caught in the Jint 
confluence, as the Empress evidently was. Would the Parland have 
been better off, had she scudded to the westward ? She took the wind 
at east, the same as the Futtay SiUtan, and consequently, according to 
the Circular Tlieory, must have been in the same relative position ! 
Lieut. Fyers says that the Annie, in another storm, escaped by scudding. 
Let us see whether she did or not. It appears by the Report, (vid. 
Merc, Mar. Mag,, vol. iv., p. 164) that on the 4th April, 1856, the wind, 
at 10 P.M., at Mauritius, was S.E., having veered from the ea,stward with 
increasing force. The pressure at that hour was from 15 to 20 lbs. per 
square foot. At midnight, wind was S.W. with a pressure of only 1 lb. 
per foot. The Annie it appears was, at noon of the Srd, in latitude 
19° 1' S., longitude 62° 5' E.; passing squalls with rain, wind N.E., 
having veered from E.S.E. ; barometer 29.90 inches, the ship scudding to 
the westward. 4:th a.m., very threatening appearance all round ; heavy 
clouds passing from N.E, to S.W. attended with showers of rain. She 
scudded until noon, when she hove-to, with the wind at east, blowing 
furiously. At 6 p.m. the Log states that the wind was increasing to an 
awful extent, the sea breaking clean over the vessel, barometer falling 
rapidly. 7 p.m., wind increasing in dreadful gusts, throwing the vessel 
on her beam- ends at every gust ; the starboard side filled with water up 
to the combings of the main-hatchway. Query 1 Does this look as 
though the Annie escaped by scudding to the westward ? At 10 p.m. 
heavy flashes of lightning from the N. ; barometer 28.55 ; wind veered 
one point to the southward. Between 10 and 11, no one expected to see 
the ship an hour longer above water ; barometer oscillating, and wind 
veering rapidly to S. ; when it came to S.S.E. the barometer began to 
.rise. It is evident, says Lieut. Fyers, that the centre passed very close 
to the ship between 10 and 11 p.m. 
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Now, in his remarks on the FiMay Sultan^ he said that the Annie 

escaped by scudding to the westward ; and that, had Capt. Barron hoYe- 

to when he first perceived that a hurricane was coming down on him, the 

Annie and her mails would perhaps never have been heard of again. 

Does it look like it ? Would it not have been quite as well if the Annie 

had been 60 or 60 miles to the eastward of the centre, instead of 10 or 

15 to the westward of it ? The centre of it, according to the Circular 

Theory, passed over the Enterprise, Was she never heard of again ? 

Had the Annie hauled out to the S.S.E. (not hove-to) at 4 a.m. of the 

4th, those dark clouds which were passing over from N.E. to S.W. 

would have gradually sunk down to the westward, and the Annie would 

have escaped. The Annie scudded, and met the fate that nine ships out of 

ten have met, and must meet with, that attempt to run round, or from 

ne side of a storm to the other. She missed the centre, but was caught 

I the confluence. So was it with the Empress and the Balcarras. The 

fUerprise missed the first confluence, and was caught in the second. 

id the Annie been able to scud still further to the westward, she would 

!1 have been caught, for the first confluence extended beyond the Island 

^uritius, as is clearly proved by the sudden veering of the wind at 

'. place. Capt. Fyers says that, at Port Louis, the wind was S.E. at 

•.M., after which it gradually veered to the S. and W., and at midnight 

S.W. He says, too, that at 10 p.m. the centre of the storm must 

been in longitude 68° 60' E. 

ow then, the centre being in the above longitude, and the \dnd at 

loais being S.E., it follows, by the Circular Theory, that at 10 p.m. 

from that place N.E., distant about 106 miles. At midnight the 

as S.W., centre bearing S.E., and allowing it to be at the same 

), namely 106 miles, then the centre must have travelled at the rate 

'y-Jive miles per hour ! — and, if the force of the wind decreases in 

m to its distance — ^then, there being a pressure of 16 or 20 at 

and only one at midnight, it must have travelled at the rate of 

I one hundred miles per hour for those two hours ! Here then 

nen of the " alinost malhematical certainty" with which we may 

wo of Mr. Piddington's great elements ; namely, the track, and 

'elling! Lieut. Fyers, R.E., on the evening of the 4th, with 

ice of the best instruments, wind-gauges, &c., at the Obser- 

'd have told any commander, about to put to sea, how the 
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hurricane was travelling within some eight or ten pohit^, and its rate of 
trayelling to within one hundred miles per hour. Beautifully accurate I 
Is it not ? 

Ye British Shipmasters ! ye who have allowed your ships to be 
damaged by hurricanes ! How is it possible ye could do so, when ye 
had such a beautiful science within your reach ? When, by the rules 
laid down by Mr. Piddington and others, ye might have calculated **the 
elements'' to such a nicety. Even if ye had had only the wooden case of 
a barometer on board, or if, having a good one, it had held particular 
views of its own — rising when it ought to have fallen, or falling when it 
ought to have risen ; even if the wind was stubborn and refused to veer 
a single point, though you coaxed it to do so by first heaving-to and then 
scudding, or j&rst scudding and then heaving-to ; or even if it did increase 
suddenly and as quickly moderate, still you ought to have been able to 
calculate the ** track " to within sixteen points of the compass, and its rate 
of travelling to within one hundred miles per hour, although the true rate 
may have been but ten. 

In a letter of mine, published in the Shipping Gazette, in May, 1859, 
I said, that by admitting some logs, rejecting others, and filling up the 
gaps from imagination, we may prove every hurricane to be circular, 
whilst by admitting all they take a very different appearance. Now it 
is very evident that Captain Fyers, when calculating the elements of the 
Annie's hurricane, rejected his own records — ^the journal kept at the 
Observatory — otherwise, how could he make the storm to be travelling 
due south at the rate of 28 miles per hour ? According to the veering of 
the wind, its decrease in force, and the rise of the barometer from 10 to 
12 P.M. at Port Louis, the storm should have been travelling to the S.E. 
at a rapid rate, and should have been at least 200 miles distant from that 
place at the latter hour. But the logs of the Annie and Enterprise prove 
the reverse. They show that, at this very time, they were contending 
with the heaviest part of it, and within 110 miles of Port Louis. The 
shift of wind at the Enterprise, from E.N.E. to N.W., should give a 
S. by W. track. At the Annie, S.E., and at Port Louis, due S., neither 
of which is correct, for the storm was evidently travelling to the S.W. 
at the rate of about 8 or 10 miles per hour. Captain Fyers says, 
(vid. Merc. Mar. Mug., vol. iv., p. 167) that it evidently never passed 
beyond the Tropic of Capricorn, and refers to the log of the Ajax fis a 
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proof of it. But the log of the Ajax proves the very reverse : it proves 
that it was still travelling to the S.W., and that it passed to the west- 
ward of that ship. 

In the face of these glaring anomalies, which must have stared him 
in the face times without number, he has the assurance (when finding 
fault with the commanders of the Governess and Rose for the manage- 
ment of their vessels in a subsequent hurricane to the Annie's, (vid. 
Merc. Mar, Mag., vol. v., p. 196) and in which the same anomalies 
appear) to say : ** There seems to be a sort of fatality^ which compels 
commanders of vessels to keep on their course, until they get in front of 
a storm, and there heave-to." 

** The Law of Storms is simple, and its principles can be easily 
acquired ; it is not an abstruse subject, requiring mathematical knowledge 
or any great depth of thought. A knowledge of it merely makes a person 
know, hy the direction of the wind and swell, the faUing or rising of tlie 
barometer, dc, the hearing of the centre of a storm from his position, and 
whether he is approaching to, or receding from it.'' Now, did Captain 
Fyers, on the evening of the 4th April, 1856, know by those infallible 
signs, observed by the aid of the best instruments, how the Annie's hur- 
ricane was travelling ? He was involved in the storm, and within 110 
miles of the centre. How is it then — ^if the law is so simple, and the 
guides are so infallible — that he could not tell these matters ? Had 
Captain Fyers, instead of picking out a little bit of the logs here, and a 
little bit there, in order to prove the correctness of the Circular Theory, 
collected the whole of the facts, and laid them clearly before the public, 
at the same time pointing out anything which appeared anomalous, there 
is scarcely a person, who has taken any interest in the science, who 
would not have thanked him for so doing. 

If, in order to establish a theory, it be necessary to gloss over or hide 
certain facts, it is well known that the theory cannot be worth much. 
What dependence could be placed on observations taken with the 
*^ quadrarU" or *^ sextarvt," if the angle of incidence and the angle of 
reflection were likely to differ, and we knew not how or when they would 
do so ? There is no place in the world so well situated as Mauritius for 
obtaining information respecting hurricanes. It is not only directly in 
the track of many, but it is the first port that ships damaged by them in 
the Indian Ocean make for. And yet the observations taken, and infer- 
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mation collected at that point not only fails, when fairly weighed, in 
bearing out the Circular Theory, bat they are so incomplete as to be 
practically valueless for the purpose of any extended investigation of the 
Law of Storms and Atmospheric Currents. 

Leaving the Mauritius I shall next proceed to Hong Kong, the great 
strong hold of cyclonism in the China seas, defended by a Mr. Hall. 
This gentleman says : (vid. Merc. Mar. Mag,, January, 1868, p. 10) 
*' This season has been unusually prolific in typhoons or cyclones in the 
China waters, each of which, we regret to say, has had one or more 
victims to its fury — owing, in some cases, we fear, to a iieglect of the laws 
which are hioivn to govern the progress of these phenomerM — ^and in others, 
to the proximity of the land preventing them practising that beautiful 
tlieory which, when carefully studied, and acted upon, will prove the 
salvation of lives and property to an extent which can scarcely be credited, 
or few are aware of. The last cyclone, of the 1st inst., (October, 1867) 
has done but little damage to Hong Kong ; the centre of the meteor 
passing to the southward of the Island, though at a distance of only 26 
miles, or perhaps less." ***** Between 4 and 6 a.m. of the 1st, the 
wind here was at its height ixom E.S.E., having been previously blowing 
from the eastward, with heavy rain. The barometer at the same time 
was at its lowest range, about 29.46, the centre of the cyclone bearing 
S.S.W." " By 7 o'clock the wind had veered from S.E. to S., and the 
glass rapidly rose as the body of the meteor passed to the westward.** 
He further says : ^' Between 4 and 6 a.m., at Macao, the wind was most 
violent, being then about N.N.W., the barometer showing 29.20, and 
the centre of the cyclone hearing E.N.E., distance 16 miles. After 6 
o'clock the wind veered to the westward, and gradually abated, the 
barometer also rising steadily." 

Now, how is it possible that this could have been a circular storm ? 
Hong Kong and Macao bear nearly due east and west of each other 
(E. i N. and W. i S., true, no variation) distance 88 miles, Conse- 
quently, if between 4 and 6 a.m. the centre bore E.N.E. from Macao, 
distance 16 miles, then it should have borne about W. by N., distance 
26 miles from Hong Kong, and the wind should have been S. by W. at 
the latter place. On the other hand, if between 4 and 6 a.m. the wind 
at Hong Kong was E.S.E., and the centre bore S.S.W., distance 26 miles, 
then it should have borne about S.E. ^ E. from Macao, distance 86 
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miles, and the wind at that place should have heen N.E. ^ N. It may 
be said that the storm had time, within the hour, to pass from one 
position to the other : but the report does not show it. It says that it 
was 7 o'clock before the wind was S. at Hong Kong ; consequently it 
should have been 7 o'clock before it was N. at Macao, but we find that 
there it was N.N.W. before 6. Now, suppose two ships to be placed in 
the same relatiye positions (and I venture to say that many have been) 
with regard to a storm, as these two places were, what would be the 
consequence ? A ship, as at Macao, having the wind N.N.W. , centre 
bearing E.N.E., ought to be able to run to the S.E. with safety ; where- 
as, according to the direction of the wind, and bearing of the centre from 
Hong Kong, she would be running stem on into it ; and a ship, as at 
Hong Kong, having the wind E.S.E. and running dead before it, would 
be doing the same, according to the winds, &c., at Macao. Mr. Pidding- 
ton, in his Horn Book, says : that the incurving of the wind may lead to 
an error of ahoiU two points in estimating the bearing when near the 
centre. In the case above there is an error of seven points one way, and 
over Jive the other. 

Further comment, I imagine, is unnecessary in this case ; I shall 
therefore proceed with the next, viz : the log of the Water Witch (vid. 
Merc. Mar, Ma^., vol. v., p. 37.) It appears by the log that the Water 
Witch was on her passage from Hong Kong to a port in the north of 
China, and that when a little clear of Formosa, she met a typhoon coming 
down from the eastward. " The wind at first was from N.E. to N. by E., 
then N., where it remained until she passed the centre. It appears that 
the heaviest part of the typhoon only lasted two hours before the calm, 
and about ten hours after it." 

Mr. Hall, in his remarks upon this typhoon, says : ** The long con- 
tinuance of the hurricane at S., from midnight till 10 a.m., is accounted 
for by the ship being on the port tack, and heading westward, thus 
advancing with the storm, while the lee-way she was making, partly 
assisted by the storm current, drifted her to the N.E. verge of the meteor 
about 10 A.M. of the 4th, after which time the weather moderated, the 
wind veering to S.E. and glass rising." Now I will leave it for any 
nautical man to say, how much westing a ship will make on her beam- 
ends, with the wind at S., blowing a hurricane. It is perfectly absurd to 
suppose that she made more than a mile or two ; I doubt whether she 



20 WINDS AND THSIB 0OUB8ES. 

made eyen thus much. She lay like a log npon the water, and conse- 
qnently was driven dead before the wind and sea. Such (iccounHngs 
might do for Landsmen, but ought never to have been published in a work 
intended principally for the use of Seamen. 

^* At midnight of the ^th, there was a strong breeze from the S.E. 
with a high tumbling sea. A dense bank to the W.N.W., which is 
doubtless the meteor travelling on. September ^th. Wind E.S.E. at 
times. Glass unsteady, falling at midnight to 29.25. Wind variable 
at N.E., steering northward. 7th. Blowing a gale at N. Bore up for 
an anchorage, and at 8 a.m. came-to under Shang-ta, wind increasing 
and veering to N.W. with heavy gusts at times. Midnight, aneroid 
29.06, blowing a gale at W.N.W. 8^^. By 8 a.m. the mnd had veered 
to S.W., blowing a fresh gale ; weighed and stood to the northward. 
Noon, aneroid 29.06. — p.m., gale increasing at W.S.W., aneroid 
29.10. Midnight, strong gale at W., aneroid 29.27." 

Now, the wind being S.E. at midnight of the 4th, how could the 
body of the meteor be W.N.W. of the ship ? The wind being S.E., the 
centre should have been S.W. Again, if on the 7th the storm was 
travelling to the N.E., when the ship brought up at Shang-ta — as 
Mr. Hall says it was — ^with the wind at N., veering N.W., how came the 
wind to veer to S.W. by 8 a.m. of the 8th ? The wind being N.W. 
shortly after she brought up, the centre should have been N.E. of her, 
and if it was travelling N.E., then the wind should have remained 
steady. 

Mr. Hall, in his remarks, says : *' By 8 a.m. of the 8th, the wind 
had veered to S.W., when the anchor was weighed, and sail made to the 
northward, when the gale was found to increase, the ship advancitig 
faster than the storm, which was crossing her path, she was therefore 
again brought to a snug anchorage, and the storm passed on its way." 
Admitting that the storm made a retrograde movement, that it travelled 
back to the westward during the night of the 7th, which it must have 
done in order to bring the wind S.W. according to the circular theory , 
(the vessel, be it remembered, being at anchor all the time) and that at 
8 a.m., when the ship got under weigh, it was again travelling to the 
N.E., that the ship was steering to the northward and advancing faster 
than the storm, and that she was crossing its path. Ought not the 
aneroid to have fallen as the vessel and the gale closed on each other, 
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and the wind increased from the W.S.W. ? Did it do so ? No : for 
the log says that when she got under weigh it was 29.06, but when the 
wind increased it was 29.10, and at midnight, when the Water Witch 
was again at anchor, it was 29.27. In this case the rise and fall of the 
barometer evidently depended more on the direction of the wind than on 
the distance of the centre. 

The facts of the above case are simply these : When first the Water 
Witch met the typhoon it was travelling about W.N.W., gradually re- 
curving to the northward, and its rate decreasing. The wind was from 
the northward, she stood to the eastward, hove-to, and the centre passed 
very close to, if not over her. After the calm, the wind came from the 
southward, blowing more furiously than ever, showing that she was under 
the rear confluence, the greater portion of which passed over her, until 
she was driven away from it by being driven to the northward, the wind 
veering to S.E. As soon as it moderated, sail was made, and the vessel 
was steered to the northward. The wind remained pretty steady at S.E. 
for about 24 hours, when it became unsteady, veering to N.E. at mid- 
night of the 6th. The storm in the meantime had been slowly travelling 
and recurving to the N.W. and N. and was now travelling about N. by E. 
or N.N.E., and increasing its rate. In recurving it had brought its first 
confluence in a N.E. direction from the centre, consequently, as the 
vessel ran a-head, she met the wind veering from S.E. to N.E. The 
wind coming from N.E. veering N., she, being on the starboard tack, 
headed off to N.N.W. and W.N.W., at right angles to the axis line, 
which she crossed as she stood to the N.W. The storm, having increased 
its rate, was now rapidly gaining on her. At 8 a.m. of the 7th, the rear 
confluence passed over her, the wind shifting or veering from N.W. to 
S.W. and began to moderate. At 8 a.m. she was got under weigh, and 
stood to the northward, when the wind rapidly increased and veered more 
to the westward, showing that she was again nearing the confluence. 
She was again brought up, and the storm passed off to the N.E. It was 
fortunate for the Water Witch that the friry of the storm had subsided, 
and that it was little more than a common gale when she passed through 
the rear confluence the second time, otherwise she might not perhaps 
have escaped so easily as she did. Mr. Hall gives the commander of 
the Water Witch praise for what he did. Why, I know not, unless it 
was for doing that which every seaman would have done under the 
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circumstances — eyen though he had never heard of the Law of Storms — 
namely, for preparing his ship for the coining storm ; and, when he had 
a fair wind, endeavouring to make the most of it. 

Mr. Hall appears to lay great stress upon the accounts he has given 
of the Macao typhoon, and of that experienced by the Water Witch, 
With regard to the latter, he says : ** We consider the study of the log 
of the Water Witch very interesting to navigators, and calculated to 
dispel any doubts which may remain in the minds of a few, as to the 
theory of the Law of Storms." In my opinion, had he himself studied 
these cases, he would, or he ought to have seen that, instead of being 
calculated to dispel, they were rather calculated to confirm the doubts 
which remain, not in the minds of a few, but of thousands of shipmasters, 
respecting the truth of the Circular Theory ; he would have seen that 
instead of supporting it, he would only add fiiel to its funeral pile by 
publishing them. 

I have next to refer to a contributor to the Mercantile Marine Maga- 
zine, (vol. i., p. 214) who writes under the signature **0" — a signature 
probably chosen as emblematical of the amount of practical knowledge of 
the Law of Storms possessed by the writer. ** '* finds feult with the 
commander of the Bangalore because he did not haul to the S.E., when 
he had the wind at the N.E., at the commencement of a typhoon in the 
China Seas : for, says our writer, if he had done so, the wind would have 
hauled to the eastward as the storm passed to the westward. 

Now, the wind being N.E., centre bearing S.E., why haul up to the 
S.E., I should like to know. Would it not have been better to have 
hauled up on the starboard tack to the N.N.W., in case the storm was 
travelling to the W.N.W. ? Ought not the wind to have veered to the 
eastward with the ship on the starboard tack, as well as on the port one, 
if the storm was travelling to the westward ? But the question is, how 
was it travelling ? ** " would evidently have us suppose that it was 
travelling to W. or W.S.W. But does the sudden shift, experienced by 
the Bangalore, from N.E. or N.N.E. to N.W. correspond with such a 
track? 

According to the Horn Book ^^ these shifts should indicate that the 
storm was travelling due north, or N. by W." But if it had been, the 
Bangalore, having the wind N.E., centre bearing S.E., should have 
scudded to the westward with safety, and should have met with no sudden 
shift. It is very evident that no dependence can be placed either in the 
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veering or shifting of the wind as a rule by which we may find the tra4:k 
according to the Circular Theory, The facts of this case are simply 
these : The typhoon was travelling to the W.N.W., and the Bangalore 
was a little to the right of the axis line when she first took it. Scudding 
to the southward she soon crossed it, and every hour was leaving it 
further behind. The typhoon at the same time was coming down rapidly 
from the E.S.E., and she was caught — ^not in the centre — ^but in the first 
confluence, the wind shifting suddenly 7 or 8 points. She was caught 
precisely in the same manner as the Earl of Balcarras, Empress, Annie, 
and others were caught, in the Southern Indian Ocean ; showing that the 
storms are formed in the same manner as in the Northern Hemisphere, 
except that the winds appear to revolve in the opposite direction. 

** " says, in his remarks on the above case, that " If the ship's course 
had been laid down during the first half-dozen hours, it would have been 
ascertained that the centre was not bearing down on the ship, but that 
the ship was approaching the axis line on a S. by W. course, at a veiy 
considerable angle ; the commander then could have turned his ship's 
head S.E., which would soon have brought the wind to E. In 
fact, had he steered a S.E. course when he took in his mainsail, he would 
have had an easterly wind when reduced to double-reefed topsails." 
This reads very nicely ; and if the wind would but veer or haul at all 
times as a decent, well-behaved wind ought to do, according to the 
circular theory, then there would be but little difficulty in the matter. 
But does it do so ? Did it veer so in the case of the Balcarras ? Did 
not that ship scud for several hours with the wind at N.E., and did it not 
remain at the same point for many hours after she was hove-to ? Did it 
veer a la Horn Book in the case of the Empress, the Annie, and several 
others I could name ? 

If the wind's remaining steady at N.E. or N.N.E., increasing in force, 
with a falling barometer, indicates when a ship is steering S. by W. or 
S.S.W., that the storm is travelling to the W.S.W. or W., and that the 
ship is gradually closing on the axis line in front of a storm in the China 
Sea, the same rule ought to apply in any other part of the Northern 
Hemisphere. Does it so apply ? Let us see. 

It appears by the log of H.M.S. Boscawen, (vid. Merc. Mar. Mag,, 
vol. ii., p. 80) that she encountered a hurricane, from the 20th to the 
23rd October, 1858, whilst on a passage from Hali&x to Bermuda. 
That at noon of the 20^^, she was in latitude 89° 46' N., longitude 
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68° 25' E., wijid N.N.E., rate 8 knots, haronieter 80.80. It appears 
that the wind remained steady at about N.N.E. to N.E. by N., (nearly 
the same as with the Bangalore) gradually increasing in foroe, and the 
barometer falling. — a.m. of the 2l8t, Windf strong breeze from the 
N.E. by N., rate 11 knots, course S.W. by S., (being two points to the 
westward of the Bangalore's.) 2 a.m. of the 22nd. Wind blowing yery 
hard from the N.N.E. with constant rain, barometer 29.50. Hove the 
ship to on the starboard tack. 4 a.m. Barometer 29.45, blowing yery 
hard from the N.N.E. 8 a.m. Blowing tremendously from N.N.E. 
10 A.M. Barometer 29.50 ; the crisis over, but still blowing very hard 
with constant rain. Wind N., after which it moderated and the wind 
veered a little more to the westward. 

Was this storm travelling to the W.S.W. or westward ? The 
indications are the same as with the Bangalore: the wind remained 
steady at N.N.E., gradually increased in force, the barometer fell, and 
the ship was scudding to the south and west. It is evident that this 
storm was travelling nearly due north, gradually recurving to the N.E. , 
when first she took it ; and that she ran down the left-hand side of it, 
the wind gradually increasing, and barometer falling, as she neared and 
passed under the rear confluence. The only diflerenc e between these 
two storms was this : at the Bangalore the wind shifted suddenly from 
N.N.E. to N.W., about an hour after she had broached-to; at the 
Boscawen it veered two or three points a few hours after she hove-to. 

Log of the Celestial. This is another case where a ship met with a 
typhoon in the China Seas, and within 200 miles of the place where the 
Bangalore met with hers. It appears (vid. Merc. Mar. Mag., vol. i. 
pp. 81 and 58) that she took the winds from the N.E., heading to the 
eastward. The weather getting worse she was wore round to the N.N. W. , 
the wind gradually increasing to a hurricane at N.N.E., fell calm for a 
short time, and then came on from the southward as heavy as before. 
** ** says she should have stood off to the S.E. I should like to know 
what for, as the wind was N.E., centre bearing S.E. The storm was 
evidently travelling nearly in the same direction as the Bangalore's to the 
W.N.W., as is proved by the fact of its overtaking and passing over the 
Celestial, wbiliBi she was heading in that direction. It appears fi^m the 
shift of wind, that she passed very near the centre. 

** A S.E. course,'' appears to be a sovereign remedy for all cases of 
typhoon in that part of the China Seas, for in the case of the Bangalore, 
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*'0 '* said that, '* if she had stood to the S.E., it would have passed to the 
westward of her ; and that the wind would have veered as she rounded 
the heel of it." 

Now, how are we to reconcile these two opinions ? There was scarcely 
a particle of difference between the two storms : both were travelling to 
W.N.W. — ^both began at N.E. — ^but one vessel was scudding, and the 
other on a wind. One did that which the writer (**0 ") says the other 
ought to have done, namely, stood to the S.E. For it appears by the 
log of the Celestial, that she did so from noon till 11 p.m., when the 
weather became so bad that the top-sails were reefed, and the ship wore 
to N.N.W. She was heading to the eastward, with the wind at N.E., 
consequently she would make a S.E. by E. course. Why all this 
recommendation to run off to the S.E. ? Is it because Mr. Piddington 
has recommended it ? or because the Vernon is said to have escaped by 
so doing ? If one ship escaped thus, does it follow that all will do so ? 
Is it not in direct opposition to all the principles of the Circular Theory 
for a ship, taking the wind at N.E. or N.N.E. — centre bearing S.E. or 
E.S.E. — to stand to the S.E. in a locality where the general track of 
storms is to the W.N.W. ? K H. M. S. Vernon escaped by so doing, 
then it is a proof of the fellacy of the Circular Theory ; and that she was 
at a sufficient distance to the left of the axis line to enable her to do so, 
notwithstanding that the wind was at N.E. If three ships be placed in 
a storm, as at A, B, and C, it will be seen at once how one may escape by 
standing to the S.E., whilst the others, by doing so, may meet the 
heaviest part of the storm, and yet all three may have had the wind from 
nearly the same point at first. 

noa. 
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The Lcuiy Jocelyn's Hurricane. This is another of the *'0 " con- 
tributions (vid. Merc. Mar. Mag., vol. i., p. 290.) I shall not go into 
details in this case, but merely refer ''0/' Captain Miller, and others, 
to my diagrams, when they will at once see how it was that the wind 
only shifted eight points, &c. With respect to the effective and non- 
effective parts of a storm alluded to by ** 0," every storm has one set, 
and many two, of effective and non-effective parts ; but I deny that 
either runs in the form of an annulus or ring. In many cases the 
effective part only occupies a small area under or at one of the con- 
fluences ; and the wind at the same place may, in a few hours, either 
rise to hurricane violence, or decrease to a moderate gale. 

The Bombay Hurricane of Nov. 2jidy 1864. In the remarks on 
this storm, which did so much damage in Bombay Harbour, we find the 
following, (vid. Merc. Mar. Mag,, vol. ii., p. 162.) ** It is exceedingly 
difficult, if not impossible, to reconcile all the logs with the hypothesis 
that the ships experienced the same cyclone. It would rather appear 
that at least two if not three hurricanes swept over the area indicated by 
the position of the vessels." This is a candid admission, and shows 
that the writer does not wish to conceal anything that may appear 
anomalous. Had others, to whom logs have been sent for discussion, 
acted in the same way, the Circular Theory would long since have fallen 
into disrepute. For if cyclones were in the habit of going about in 
hunches of twos or threes, and it may be of fives or sixes, it would be 
but little use for a commander to try to escape, for, by so doing, he 
might be running from a little one into a big one, and (to use a common 
but rather inelegant simile) jump from the frying-pan into the fire. 
** " promised to try and clear up the matter, but as he has not done 
so, I will endeavour to do so myself. I shall commence with the Tara, 
as she was the first ship that encountered the hurricane, (and there was 
but one,) the whole of the data having reference to the same storm. At 
noon of the ^Oth she was in lat. 18° 87' N., long. 70° 80' E.; squally; 
wind variable. At midnight she had a strong gale at N.W., standing to 
N.N.E. 81«< noon, blowing hard from the westward ; 8 p.m., wind S.W. ; 
blowing in heavy squalls. She was now wore round, and hove-to until 
8 P.M., when she was put before the wind and ran to N.N.E., until 1st 
at noon, when she struck soundings in 20 fathoms, in long. 72° 51' E., 
and was consequently drawing well up towards Bombay; the wind 
having veered to S.S.W. ; strong galos and squally. 
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From this it is evident that the Tara met the storm coming from the 
southward ; that at noon on the dOth she was in front of it, and a little 
to the left of the axis line, with the wind squally from the N.E. By 
midnight the centre had passed, and she had got a true wind N.W. 
Standing to the N.N.E. with this wind, she kept up with the storm, but 
gradually crossed from left to right of its axis line, in the rear ; the wind 
shifting rather quickly, it appears, from N.W. to W. and then S.W., 
between noon and 1 p.m. of the 31st. She was hove-to for a short time, 
and again put before the wind, scudding to the N.N.E. , and thus 
gradually overhauled the centre, and at noon of the 1st was about 20 
miles to the eastward of it. By 4 p.m. she had run off about 80 miles 
to the N.W., and was then hove-to, with tiie wind veering to the S.E. 
Barometer falling, and gale increasing, (hove-to on the axis line.) 
9.80 P.M., wind blowing in gusts N.E., (crossed the confluence in front 
of the storm.) 11 p.m., a lull, (between the belts near the centre.) 
Half an hour after midnight the storm burst on her from the N.W., (as 
she was passing under the rear confluence.) After 8.80 a.m., the 
weather moderated. 

The Futta Moomharuck took the winds much the same as the Tara, 
but about 24 hours later. Being further to the westward, she did not 
get the strength of the westerly wind at first, but gradually drove to the 
eastward into it, and remained in it until the gale moderated ; whilst the 
Tara, by pushing to the N.E., struck into a S.W. wind across the con- 
fluence, and thus followed the storm up to near Bombay. 

The Arracan passed through the western side of it, the wind veering 
from N.E. to N.N.W. and N.W. It is nonsense to say that the Futta 
Moomharuck was on the same meridian as the Arracan ^ at noon of the 
1st. How could she have had the soundings, 25 and 80 fathoms, if sho 
had been ? All three of these ships missed the first confluence ; the 
Arracan merely getting a slight touch of it. The Moomharuck and 
Taray missing the first confluence, became embayed in the side of the 
storm ahead of the rear one. The Norwood was caught on the axis line 
in front, and consequently had the heaviest of the storm before the 
Moombaruck had felt it. Steering to the N.W., she crossed the first 
confluence ; hence the force of wind, and its veering quickly from S.E. 
to N.E., N., and N.W. At noon of the Qlst, she was in lat. IT N., 
long. 72'' E., with the wind at E. veering as above ; consequently she 
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could not have been very far north of that position the following noon. 
Hence she and the Arracan would be nearly on a parallel at noon of the 
1st. The storm at this time was travelling about N. by E. 

The steamer Chman, leaving Bombay on the 1st, had the wind from 
the S.E., gradually increasing as she steered to the S.W. At 9 p.m. it 
was blowing fariously from the S.E., ship drifting to the N.W. By 
midnight it had shifted to N.E. by N. ; the ship having crossed the 
axis line and first confluence, just like the Taray and at no great 
distance from her. By 5 a.m. the wind had veered to the W.N.W., 
moderating. At Bombay the storm commenced from the S.E., veering 
by S. The centre passing to the westward, the first confluence (shift 
from S.E. to N.E.) was not felt here ; but the second confluence passed 
over between 4 and 5 a.m., wind shifting from about S. to W., then 
veering to W.N.W., where it remained until it abated. The details of 
this storm prove beyond all possible dispute that it had two distinct sides ; 
that the force of wind was greater under one confluence than the other ; 
that the force varied throughout the storm at different hours ; and that 
the fall of the barometer did not depend on the distance from the centre. 
From the time when the hurricane passed the Tara on the night of the 
80th, until it passed Bombay, its track was about N. by E. \ E., 
and its rate a little less than five miles per hour. (See diagram.) 

It is amusing to see how positively the bearings of the centre are 
laid down in these remarks, in many cases diflering many points from the 
truth. There are two or three remarks in the Merc, Mar. Magazine 
respecting this hurricane, which I cannot quite comprehend ; for instance, 
at page 170 we find the following — ** The log (of the Chman) does not 
indicate if the captain was aware in what direction the hurricane was 
proceeding, but from our figure it will be seen that the making a S.W. 
course good for 44 miles, in the very teeth of a destructive cyclone, 
without loosing a single spar, or damaging a rope's end, is no ordinary 
feat of seamanship, and shows what a competent knowledge of the Law of 
Storms can do,'' Now, I cannot perceive where the commander of the 
steamer displayed either a greater amount of seamanship, or a greater 
knowledge of the Law of Storms, than the commanders of the Norwood 
and Tara, sailing ships. 

If the sending down royal-yards and studding-sail-booms, and securing 
things about decks, on the approach of a gale, indicates a competent 
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knowledge of the Law of Storms — then I imagine that our forefathers 
knew more about tiie science than we do at the present day ; for, if I am 
not much mistaken, both royal and top-gallant-yards were sent down 
much ofkener 50 years ago than they are now. Steaming directly into 
the centre of a hurricane appears to me to indicate rather a thorough 
contempt for, than knowledge of, the science. Again, the commander 
of a steam-ship has every advantage over the commander of a sailing 
vessel : he is not dependent on his canvass, and can consequently take it 
in at the very commencement of a storm, so as to get it well secured. 

With respect to the direction from whence this storm came, perhaps 
I may be able to throw a little light on the subject. I shall not 
say that I was near the axis line, and that the wind veered so and so in 
order to prove clearly its track ; but simply that, on or about the 27th or 
28th of October, 1854, I was lying at Cochin^ in the Christopher; that 
the weather about that time became unsettled, the sky assuming a dark 
threatening appearance, especially to the westward, the wind blowing in 
gusts from the southward. This continued for about 12 hours, when it 
gradually cleared oj0f and became fine. On the arrival of the news that a 
hurricane had passed over Bombay, it was generally remarked that in all 
probability this accounted for the unsettled weather at Cochin ; and that 
consequently the storm had probably passed up from near the equator, 
to the southward of Ceylon. 

Revolving Storms in the Southern Indian Ocean. — Cases of 
the Havannah, Countess of Leicester, and others, (vid. Merc, Mar, 
Mag., vol. ii., p. 248, and vol. iii., p. 161). It will be unnecessary, I 
imagine, for me to enter upon this subject at any great length at present, 
as my remarks on Storms in the Southern Hemisphere will clearly show 
the nature of these gales. I shall merely state that neither of those 
gales were circular, but that they were of the same nature as those to 
which I have already alluded, as is proved by the veerings and shiftings 
of the winds. I have been many times through the Southern Ocean, and 
have met with many gales, but never with one that did not coincide with 
the principles laid down. Indeed, I believe there is hardly a breath of 
wind stirring there, unless a meteor, such as I have described, is passing. 
I have sailed into, through, and round them in every possible direction, 
in order to test them, and the same in the Atlantic. Cases of the 
' Celestial and HoogJdy. — ^If two of my diagrams be placed one after the 
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other nearly on the same axis line, it will be seen how it was that the 
^viuds appeared to converge towards the dotted line mentioned in the 
magazine. 

Amongst ** O's" remarks on the Countess of Leicester, there is one 
relating to birds sitting upon the water, which is supposed by him to 
indicate the passage of the centre of a gale. If such is the case in the 
Southern Ocean, then I apprehend that passenger-Bhips are more liable to 
pass through the centre of a storm, than other vessels, since they haYee 
generally more birds following them, for this reason — ^passengers are 
often in the habit of feeding them. The Southern Ocean swarms with 
sea birds, especially during the Autumn and Winter ; and large numbers 
of them will follow a ship for days, or even weeks, if well fed. Should 
it fall calm, they will sit upon the water and wait by the ship, until she 
again gets a breeze. An Indian, Australian, or West Coast voyager is 
about as much surprised at seeing a number of birds sitting upon the 
water during a calm day, in the Southern Ocean, as a countryman would 
be at seeing a number of rooks sitting in a stubble-field during a summer's 
day, when there is a rookery within a mile of the place. The one sight 
indicates the passage of a storm's centre as much as the other. 

Commodore Perry's Cyclone of July, 1858. (vid. Merc, Mar, Mag., 
vol. iv., p. 261). Here we have another proof that a vessel may stand 
into the centre of a storm, with only an ordinary gale, or even less, 
but may encounter a severe hurricane on passing under one of the 
confluences. 

The schooner Earnest stood out of the Formosa Channel with the 
wind at W.N.W., gradually increasing to a strong gale. The wind 
shifted to N.N. E. and blew a hurricane. At noon, gale less violent; 
wind W.N.W. (vessel passing in the side current and near the centre). 
At 3 P.M. Calm (between the belts). At 5 p.m. Blowing a hurricane 
at S.W. (drawing under rear confluence.) At 7 p.m. the ivind was S.E., 
moderating. 

In the remarks on this case it is stated that the Earnest took the gale 
in force at N.N.W. as she came out of the channel, at a distance of 
about 90 miles to the left of the axis line ; but pushing northward, in 
order to clear Formosa, she steered almost directly for the vortex, thus 
changing the direction of the wind from N.N.W. to N.N.E. Now I 
should like to know how a vessel, 90 miles to the left of the axis line — 
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having the gale in force at N.N.W. (centre bearing E.N.E.) — could cross 
in front of the storm so as to change the wind to N.N.E. The storm 
was travelling to the W.N.W. The wind being N.N.W. , blowing hard, 
the vessel could make no better than an E.N.E. course, even if the wind 
remained at the same point. If the wind headed her, she would make a 
still more easterly one, if not to the S. of E. Consequently, had the 
storm been circular, she could not have fetched the centre in front. The 
fact is, the Earnest was to the right of the axis line when she had the 
wind at N.N.W. Standing to the E.N.E., she crossed the first con- 
fluence, wind shifting to the N.N.E. , which, increasing to a hurricane, 
drove her across it again, near the centre ; when the wind veered to 
W.N.W. Further comment is unnecessary. 

Having now referred to nearly every storm mentioned in the Mer- 
cantile Marine Magazine, and shewn that tiie same anomalies exist in 
each of them, and that not one of them complied with the principles laid 
down in the different works on the Circular Theory, I shall proceed to 
examine a few of the instances mentioned in Colonel Ueid's ** Attempt 
TO Develop the Law of Storms.'* (Third edition,) 

The first storms mentioned in this work are those traced by 
Mr. Kedfield, the nature of which will be sufficiently explained by my 
remarks on " Storms on the American Coast." 

** The Barbadoes Hurricane of 1831," (p. 24). The diagram on 
p. 25 of Col. Keid's work represents this storm to be travelling about W. 
by N., the centre passing a little to the northward of Barbadoes. Now, how 
is this possible if the principles of the Circular Theory are correct? The 
storm is said to have commenced from the N. and N.E., and at p. 27 it 
is stated that ** The storm, which at one time blew from the N.E., sud- 
denly shifted from that quarter, and blew from the N.W. and intermediate 
points." Again, the wind having veered to W.N.W., W. and S.W. 
baffling, with squalls. ** At 6 a.m. the wind was S. ; at 7, S.E.; at 8, 
E.S.E.; and at 9 there was again clear weather." Do these shifts 
correspond with a W. by N. track ? The wind shifting from N.E. to 
N.W. should give a due N. track ; its shift from S.W. to S.E. should 
give a due south track ; and from S. to E.S.E a track S.E. by S. The 
subsequent movements of this storm, after passing Barbadoes, clearly 
prove that it was travelling about W. by N. or W.N.W. In the face of 
these glaring proofe of the fallacy of the Circular Theory, Mr. Piddington 



88 WINDS AND THEIR COURSES. 

says, we may easily ascertain a storm's track, &c., by the veering of the 
wind ; and has had the assurance to say, that all the ships mentioned in 
his remarks on the Balcarras might have escaped by attending to the 
principles laid down. These facts would scarcely bear out his assertion. 

If a discrepancy between the course of a storm, as calculated on the 
Circular Theory, from the shifts of wind, by Mr. Piddington*s Horns, 
and the recorded track of the same gale occurred only in this instance, 
or even in a few rare cases, I should lay less stress upon it ; but it 
occurs always. Indeed, I do not believe that there is a storm cited by 
the advocates of this Tlieory in which I could not point out the same 
^^ anomalies'' or rather I ought to say ** Law;" for I hold that what 
they consider an anomaly, is one of the fundamental Laws which govern 
all great movements of the atmosphere. The chart and diagram will 
explain how the shifts mentioned took place. 

"Barbadoes Hurricane of July 26th, 1837," (p. 51). Extract 
from Lieut. James' private journal. ** At 7.30 the hurricane burst on 
us in all its dreadful fury ; at 8 it shifted from E.S.E. to S., and finally 
to W.S.W." In this case it was only at the rear confluence that the 
wind blew with any force. The shifts should give a northerly progression ; 
this storm was travelling very nearly the same way as the one last 
mentioned. 

** The Great Hurricane op 1780." Colonel Reid appears to have 
thought that the details of this hurricane prove most conclusively the 
truth of the Circular Theory. But at the very outset of it I find a note 
well calculated to throw a doubt upon the whole. For instance : the 
chart and diagram represent the wind as commencing from the N.N.E., 
whereas, at page 343, we find the following : — " On the morning of the 
lOthj much rain and wind from the iV. ^. * * * By 6 p.m. the wind had 
torn up and blown down many trees, and foreboded a most violent 
tempest. At Government House every precaution was taken to guard 
against what might happen ; the doors and windows were barricaded, but 
it availed little. By 10 p.m. the wind forced itself a passage through the 
house, from the N.N.W." Does this look like the storm beginning at 
N.N.E. ? Even if it did, do the shifts agree with the track on the chart. 

In the log of H.M.S. Albemarle, we find that the wind commenced 
from E.N.E. — a.m. of the 10th. At 12.30 p.m. of the 11th, a 
hurricane with rain; wind shifted round to the westward. Colonel 
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Beid calls this the centre. At 5 a.m. of the 12th, the wind shifted 
round to the southward ; at 4.80 p.m. the wind shifted round to S.E., 
the ship being still within five or six miles of Barhadoes. What were the 
last two shifts, if the first was the centre ? I shall go no further with 
this storm. Discrepancies and anomalies are so numerous that I am 
surprised at Colonel Keid*s attempting to form a cyclone out of it. 

I can scarcely see how he could connect the storm which swept over 
Barhadoes with the one in which the Qrafton^ Bristolf and Rvhy were 
involved, unless he had more data than have been published. Many of 
the logs are strangely deficient. Two of the principal ones, that of the 
Ulysses, and that of the Fomona, have neither winds nor courses marked 
in them for the time they were in the storm ; yet the columns for remarks 
are full. Again, the storm which the Qrofton, Bnstol, Bvhy, and others 
met with, does not appear to have been so very heavy — ^in fact, little 
more than an ordinary gale. The storm which swept over Bermuda is 
said to have been terrific ; if so, and if it and the one that passed over 
Barhadoes were the same, then these vessels should have met with the 
heaviest part of it. But I doubt much whether it was the same storm 
which passed ever the two places. It strikes me forcibly that the one 
over Barhadoes, and that which Solatw encountered west of Cuba, were 
the same. This becomes strikingly apparent on examining the logs of 
the Diamond and Pelican. At noon of the 11th the Diamond was near 
Alta Vela, (south side of St. Domingo) hove-to with a strong gale at S.W. ; 
the Pelican being near the east end of Jamaica, with strong gales at 
W.S.W. Solano's fleet was then about to leave Havannah, and the wind 
was springing up from the E.N.E. From the 18th to the 20th the San 
Juan was lying-to, wind veering from N.E. to S.S.E., north-west of 
Cuba. These accounts all agree with a storm coming down from the 
eastward. At 4. p.m. of the 11th the Grafton had the wind N.W., 
whereas at the Diamond, (about 500 miles due south of her) it was at 
S.W. Do these facts agree ? The storm not being felt in force at 
Cuba, is no proof that it did not pass down over it ; for the high lands of 
that and the other islands are sufficient to destroy the force of wind in 
a storm. 

This hurricane appears to me to have taken very nearly the same 
track as that of the 10th August, 1881, as traced by Mr. Redfield. 

It may be asked, what difference it makes whether the storm which 
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Bwept over Barbadoes, passed over Bermuda, or into the Golf of Mexico. 
The difference is considerable. In the first place, the safety of ships 
will depend greatly on our knowing the usual track of storms in any 
particular locality ; consequently, if it can be shown that they always 
take very nearly the same course, (within a couple of points,) escape 
from them will be rendered much easier. I scarcely believe that a storm 
passing over Barbadoes would reach Bermuda. Now, the day perhaps 
is not far distant when all the West India Islands may be connected by 
telegraph ; and on the setting in of a hurricane over any of the Wind- 
ward Islands, the news might be transmitted to the rest, and to the 
United States ; so that, knowing the usual hurricane track, all vessels 
lying near it might be forewarned, and take measures accordingly. Not 
only might vessels lying in harbour be thus warned, but even those 
passing might receive the intelligence, by means of signals hoisted at 
certain points. 

** The Savanna-la-Mar Hurricane.*' This storm does not appear 
to have touched any of the Windward Islands, but to have been first felt 
on the southern side of Jamaica. 

Colonel Beid, in his chart of the ** Great Hurricane,'' shows this storm 
to be travelling to the N.N.E. from Jamaica. In doing so, it is evident 
that he has not been guided by the veerings of the wind ; for we find 
from Lieut. Archer's letter descriptive of the loss of the Phoenix frigate, 
wrecked on the south side of Cuba, (vid. p. 800) that at 8 a.m. the 
wind was E.N.E., blowing hard, with heavy squalls at times ; ship under 
close -reefed top- sails. ^* At 12, the gale increasing, wore ship, to keep 
as near mid-channel, between Jamaica and Cuba, as possible. >i< 4e si: 
At 8 P.M., a hurricane, the sea roaring, but the wind still steady to a 
point. * * * At midnight the wind had shifted to the S.E." Now, 
according to the Circular Theory, the wind shifting or veering from 
E.N.E. to S.E. should indicate a W. by N. track. According to my 
views, if the shift from E.N.E. to S.E. was at the first confluence, (and 
I believe it was,) then this would give a track about N.W. by N. There 
can be little doubt but that such was the case, since the wind at the 
Badger, in Lucea Bay, came from the S.W. after the calm. At Port 
Royal, the wind veered from E.S.E. to S.S.W. : this also agrees with 
a north-westerly progression. This same storm is said to have dismasted 
the Grafton, Euhy, Trident, and others. It is possible that it may have been 
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80, but the logs published certainly do not prove it. Many of them do 
not appear to have had more than an ordinary gale when they lost their 
spars, such as might be met with, almost daily, on the coast of North 
America. In this case, again, many of the logs are strangely deficient. 
Whole columns for the direction of the ** Winds" and " Courses" are 
left blank; whereas the columns for ** Remarks" are carefully filled up. 
Many of them fail just where they would be of the greatest service in 
determining whether the storm was circular or not. However, the log 
of the Badger, and Lieut. Archer's letter, prove that the winds did not 
veer in accordance with the Circular Theory^ when the Phoenix was lost. 

'* Bermuda Hurricane, 1839." This storm is represented to have 
passed over Bermuda, on a track a little to the eastward of north, (vid. 
p. 441.) But the winds, according to the weekly report, set in from the 
N.E. by E. to S.E., between 5 and 6 p.m. of the 11th, veering to 
S.S.E., S., S.W., W.S.W., W. by S., and N.W. 

Col. Reid says, **The wind blowing very fresh, and somewhat 
unsteady, was generally to the northward of east ; but between 8 and 9 
at night the true storm seemed to reach the Islands, for then the wind blew 
in hard squalls from E.S.E." In my opinion the N.E. wind was as 
much *^the true storm" as the other; and was even the most warning 
part of it. The wind alternating from N.E. to S.E., showed that the 
storm was coming directly down upon the Islands from the southward. 
The oscillations of the barometer showed when the confluence was 
passing over. 

** Hurricanes in the Bay of Bengal." These commence in pre- 
cisely the same manner as those of the West Indies, about Barbadoes. 

** During the siege of Pondicherry, on the 30th Dec, 1760, the 
weather was fine in the evening, but a heavy swell rolled on the shore 
from the S.E. Towards the evening of the 31st, the wind freshened 
from the N.W., and at eight had increased considerably. About mid- 
night the wind veered round to the N.E. ; fell calm with a thick haze ; 
and in a few minutes flew round to S.W., whence it blew with great 
violence." (p. 280.) The next cited is that of 20th Oct., 1773. '* At 
Madras, on the morning of the 21st, a strong wind blew off the land ; 
and, in the course of a few hours, flew all round the compass. * * * 
The wind began to blow from the N.W., and remained in that quarter 
for three or four hours, but it then suddenly shifted to the eastward. 
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After having blown with incessant violence for fourteen hours, and with 
almost e(jual strength from every point of the compass, it at length 
ceased." (p. 281.) Here we have two distinct proofs of the two winds 
crossing each other. In both cases the gale began at N.W., and shifted 
to the N.E. and eastward. According to the Circular TJieory these 
shifts should indicate a due south track, or nearly so, whereas the storms 
were evidently travelling to the westward, or W.N.W. Col. Beid, in 
his remarks on the former of these cases, says, '^ It must have moved a 
little south at Pondicherry, by the wind veering from N.N.W. to S.S.E.*' 
But there was no occasion for it to move south to give these shifts, as 
my diagrams will show. 

" The Culloden's Storm." I can scarcely imagine how CoL 
Beid could suppose that the Culloden's storm, and the one which the 
Racehorse encountered, could be the same ; or how he could make a 
circular storm of the former. In no case do the logs agree : for instance — 
At noon of the 15th, the Culloden is represented on the chart, as being 
near the centre, with the wind at E.S.E., steering to the S.W. ; whilst the 
Terpsichore, E.S.E. about 85 miles from her, has the vdnd at E. by N. 
At noon of the 16th the Culloden (by the log) has the wind at E. by N, ; 
the Terpsichore, N.E. i N. of her, 180 miles distant, has the vdnd at N.E. 
The Culloden is still represented as being near the centre fo7i the chart J ; 
but in laying the storm circles over her position we find that, if she was 
near the centre with the wind at E. by N., the wind at the Terpsichore 
should have been about N.W. Here is a difference of 8 points, for the 
log says it was N.E. 

It will be seen also, on looking at the logs, that nearly all the ships 
had the wind veering rapidly from the N.N.E. to N.N.W. about the same 
time, notwithstanding that they were at various, and in many cases at 
considerable distances from each other. For instance, near midnight 
between the 16th and 17th, the Cidloden and Terpsicliore had the shift 
at precisely the same time, though they were at least 180 miles apart. 

Again, the log of the Nereide tells us that, during the latter part of 
the 15th, that vessel had the wind S.S.W., steering N.E. At 11.40 a.m. 
of the 16th, ** blowing a hurricane, wind S.E. by E." Near the 
centre, says Colonel Beid. How could this be ? How came she there ? 
Previously to this, at 1 a.m. the wind was still S.S.W., blowing hard ; 
ship steering N.E. at the rate of from 9 to 10 knots. The storm at this 
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time is represented to have been travelling S.S.W. Does this agree 
with the principles of the Circular Theory f The wind being S.S.W., 
the centre bore E.S.E., nearly a-beam of the ship, which was steering 
N.E, ; storm travelling S.S.W., how came they to meet ? Here we have 
another clear proof that no dependence can be placed on the Circular 
Theory ; that its principles are not only erroneous, but dangerous in the 
extreme. According to the Theory, a ship in the Indian Ocean, near the 
Mauritius, having the hurricane wind at S.S.W., should be able to scud 
to the N.E. with safety. Does this seem like truth ? 

When the Nereide had the wind at S.S.W., the centre, instead of 
bearing E.S.E., bore about N.E., and was travelling about S.W. by W., 
slowly recurving to the southward. Consequently she was running stem 
on into the gale, and passed very close to, if not thrrmgh the heart of it. 
She was evidently much further to the westward on the 15th and 16th, 
than she is placed on the chart, otherwise she could not have got to the 
spot where we find her on the 20th. 

Again, at 8 a.m. of the 17th, the Cvlloden was hove-to with the wind 
at N.W., blowing hard. The Racehorse had a strong breeze at the same 
time from the E. by N., the latter being about 600 miles S.E. of the 
former. How the two ships could be in the same circular storm I cannot 
imagine. It appears to me that the Racehorse had nothing more than a 
common gale, such as might be met with almost every day in the 
Southern Ocean. 

The log of the Neptune, (vid. p. 262). Here we have the 
case of a ship overtaking a storm, and running into it in the Indian 
Ocean ; the wind alternating from N.W. to N.E., and finally settling at 
E.N.E. The wind remained pretty steady at E.N.E, but gradually 
increasing in force until the Neptune was forced to heave-to ; at which 
time it was blowing a hurricane. This was about 4 a.m. of the 2nd. 
It continued to blow a perfect hurricane until 2 p.m. of the Srd, when it 
suddenly abated, and in a short time fell calm. At 4 p.m., dark, dismal 
appearance, with constant rain ; at 8 p.m. a fresh breeze sprung up from 
the west, and blew hard ; at 2 a.m., more moderate ; and at 4 a«m., 
moderate, and the sea going down. Here we have another proof that the 
force of wind in a storm is not in proportion to tiie distance from the 
centre : before the cahn, it blew a terrific hurricane ; after it, no more 
than a common gale. 
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Ascertaining the Track of a Storm. — It will be seen, from what 
I have already said, that no dependence can be placed on a track deduced 
from the veerings of the wind at one or two ships, or even from a number, 
unless they are scattered over a considerable space. 

Mr. Piddington, speaking of double cyclones, says (vid. Horn Book, 
p. 78, § 104) : *^ The third case of contemporaneous cyclones travelling 
on converging lines, occurred in the China Sea, when, in October, 1840, 
the Thetis, of Calcutta, had a typhoon cyclone, which must have travelled 
up from the S.S.E. to the N.N.W., at the same time that the Thetis, of 
London, only 200 miles distant from her, had a typhoon cyclone coming 
up from the W.S.W., these two tracks together making an angle of about 
47**. I have no doubt that the ship Oolconda, of Madras, with 800 native 
troops on board, must have run up to near the meeting of the two, where 
she foundered, and all on board perished." How did Mr. Piddington 
ascertain those tracks ? Was it by the shifting or veering of the wind f 
If so, what dependence can be placed in them ? I doubt greatly whether 
two cyclones would travel on such different tracks, when taking place at 
the same time and so near each other. The tracks indicated, as calcu- 
lated according to the Circular Theory, are precisely those which the 
shifts of wind at the two confluences of a typhoon ought to give ; and it 
strikes me forcibly that the Golconda did run in and founder — ^not between 
two cyclones — ^but between the tvco confluences of the same one. 

At page 100 of the Horn Book, the same author has given the rules 
by which he says that we may And, and he is in the habit of finding, the 
track of a storm. Does he mean to tell us that this rule is invariable ? 
that he has never known it to fail, or to give an erroneous or inconsistent 
result in all the cases he has examined ? Surely not ; for few as are the 
detailed histories of storms published by him in this work, in comparison 
with the data he has received, they are sufficient to exhibit anomalies 
inexplicable on the principles he has laid down. 

Take for instance his favourite illustration, namely, the case of the 
Cuffnells, Buccleuch, and Taunton Castle, The storm, says Mr. Pidding- 
ton, (vid. Horn Book, p. 108) was travelling W.N.W. The wind at the 
Cuffnells shifted from N.E. to W. by N. ; this should give a N. by W. 
track. He says the wind veered quickly to S.S.E. , but this has nothing 
to do with the shift. Did the wind remain steady at the other ships ? 
The wind veering rapidly from W. by N. to S.S.E., should indicate 
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either that the ship was scudding rapidly round the centre or else that it 
was travelling to the S.W. In explanation of the ahove, he says : ** The 
apparent anomaly of the CuffneUs' log is rather a confirmation, since it 
shews either that there were, what we have just described, irregular 
gusts at the centre, or that she had drifted for a time into the southern 
part of the circle." * 

Now, taking the least distance assumed by Mr. P. (15 miles) for the 
diameter of the central space of the storm, and placing the CuffneUs at 
the N.W. part of it, it will be seen that, in order to get the wind at W. 
by N., she would have to travel S.S.E. about 18 miles, and then to get 
the wind S.S.E. she would have to go about N.E. by E. 18 miles more ; 
in all about 26 miles through the water in about two hours, and during 
a calm. Is it reasonable to suppose that she did so ? 

Again, if one ship had irregular gusts at the centre of the storm, why 
not the others ? The CuffneUs was the furthest away from the westerly- 
wind side : how then came she to get a westerly puff, and not the others, 
if they were in the centre, as represented ? The wind at the CuffheUsy 
which, on springing up, did not agree with the Circular Theory, veered 
rapidly 11 points until it did ! The wind at the other two ships, which 
did coincide at first, remained perfectly steady I This appears rather 
strange. 

Every seaman knows that it is very difficult to tell, at all times, how 
the wind is, to a point or two. In many cases it is mere guess work. 
In more than one instance we find the wind spoken of as " Variable'' 
during a hurricane, and this, too, in man-of-war logs, upon which Mr. 
Piddington sets so much value. Indeed, it is a common occurrence at 
the commencement of a hurricane, for the wind to veer and haul many 
points, and even to fly nearly all round the compass. How is a track to 
be calculated in such a case ? 

The observations in the Horn Book upon this case of the CuffneUs, 
seem to be founded on the supposition that it fell calm at noon. But 
the extract from the log does not say this. It merely states that a luU 
took place, and that at 2 p.m. there was a shift of wind. This would 
lead us to suppose that it only moderated at noon rather suddenly, but 
that at 2 a sudden shift took place. If so, it alters the appearance of 
things considerably ; for, if the wind shifted suddenly from north to S.W., 
it is very evident that it could not have been blowing in circles, and 
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the same is trae with regard to the other shifts. I have never geen the 
original logs, yet, from the data pahlished, I venture to say that neither 
of the ships mentioned was in the centre, but rather between the belts 
at the side. 

Let us now take another example of the tracks calculated in the 
Horn Book, We read, (p. 53,) " On the chart No. IE, which o<nnprise8 
the tracks of this (the Timor) sea, will be noted a very remarkable one 
marked nt, m, which is that of the American ship Howqua, dismasted in 
January, 1848, in a cyclone of terrific violence, in which her barometer 
fell 2.20, and she was near foundering. She first ran up with a south- 
westerly gale till she had a shift to south, which broached her to, and 
she shortly fell into the calm centre, with the wind at S.E. and east. 
She then had it north-easterly and north ; and, unless there were two 
cyclones, which may have been the case, we can only account for these 
shifts and lulls by a track such as I have marked, travelling up from the 
south, and then curving away to the N.W." This appears to have been 
a regular puzzler I ** We can only account for these shifts and lulls, 
says Mr. V., by a track such as I have marked.'' A storm travelling due 
north and N.W., near the equator, and in the southern hemisphere I 
Why not have admitted at once that the theory was at fault ? that no 
dependence could be placed upon it ? and have warned seamen of the 
fact, so as to put them on their guard ? Let us compare this case with 
that of the Nereide in the CuLloden's storm. 

The Howqua, it appears, took the wind at S.W., steering north- 
easterly : the wind shifted to S., S.E., E., N.E., and N. H.M.S. Nereide 
took the wind at about S.S.W., shifting to S.E., E., N.E., and N.N.W. ; 
both in the southern hemisphere, and both steering nearly alike. Col. 
Eeid estimates the track of the Culloden's storm, at the time the Nereide 
met it, at about S.S.W. : Mr. Piddington estimates that of the Howqua 
as being N. and N.W., or from 10 to 14 points different ; yet there is 
scarcely any difference between the two hurricanes. 

I estimate the track of the CuUoden's storm at about S.W. by W., 
recurving to the southward. The Uowqua took the wind two points 
more westerly, and it was more northerly when it left her ; consequently 
we may allow for this gale a track about two points more westerly, or 
about W. by S., which is nearly the usual track of storms in that locality. 
They were the shifts and lulls at the confluences and near the centre 
that puzzled Mr. Piddington. 



WINDS AND THEIB COUBSES. 47 

** The H. C. Ship London." (Vid. Horn Book, p. 160.) ** In 
July, 1780, the H. C. ship London, Captain Wehh, was driven, at four 
in the afternoon, from her anehors in Macao Koads, and was ohliged to 
pat to sea with an E.N.E. gale. She stood out with all the sail she 
could carry, and at six had the Grand Ladrone hearing N.E. At 8 she 
was in 20 fathoms water, and the wind flew round to S.E., and at mid- 
night to S.*' 

Mr. Piddington says this storm was travelling W.S.W. I douht it. 
It appears to me to have heen travelling to the N.W. He also says that 
this ship must have been driven about 10 miles per hour to the W.S.W. 
** by the storm wave alone,'* I am well aware that storms create strong 
and variable currents, but I have yet to learn that a wave, without a 
current, will carry a ship along at the rate of 10 miles per hour. He 
speaks of a wave as though the water in which it is formed moved forward 
at the same rate as the wave itself. If waves are rolling along at the 
rate of 10, 20, or 80 miles an hour, it by no means follows that all bodies 
resting on the water are carried forward at the same rate. Waves may 
be proceeding one way, and the water itself the opposite, in which case 
all bodies floating on the surface will be carried, not with the wave but 
with the water. 

Again, he says, speaking of storm currents, that a ship may be placed 
in such a position that the storm wave and storm current may neutralize 
each other. How can this be ? Does the tidal wave neutralize the tidal 
current ? No. The two tidal currents, flood and ebb, are produced by 
the water running doum on each side of the tidal wave ; and I appre- 
hend that the storm current is produced in the same way ; for I have 
invariably found that there were two currents in a storm, running in 
opposite directions, but not always of equal strength. So variable, how- 
ever, are the storm currents that it is almost impossible to allow for them 
at the time. As a general rule, I have found that a ship is set away 
from the point of least atmospheric pressure, but this point is seldom the 
centre of the storm. It is more generally at some distance either in 
front, or in the rear of it. Indeed, there are two maximum and two 
minimum barometrical points in a storm, always existing, often clearly 
marked. And, generally, on a ship meeting with a storm in front, as the 
point of contact at the first confluence advances upon her, the barometer 
will be found to fall ;x after passing this point, the wind veering, the 
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mercury will rise a little until the centre of the storm has passed the 
position of the ship, when it will again fall, as the point of contact at the 
rear confluence approaches. After this has passed, the harometer will 
rise rapidly as the gale recedes. And I have generally found, hy my own 
ohservations, that when a ship is near either of the maximum points she 
has little or no current, whilst at the minimum points she has met with 
a strong current setting with the storm, when in front of it, and away 
from it, when in its rear. 

Mr. Piddington, in reference to storm currents, says : (p. 161) 
** I have not adverted here to the northerly, north-westerly, and north- 
easterly currents, descrihed hy Major Rennell, Kelly and others, for the 
simple reason that I consider the whole of the data on which they are 
calculated' as uncertain and prohahly erroneous. Currents there are no 
douht, and strong and most dangerous ones too, even in comparatively 
fine weather, hut as hefore ohserved, (note, p. 152 J in how many 
merchantmen in the present day is the deviation of the compasses duly 
ascertained, studied, applied to correct the courses, and watched to see if 
any alteration occurs in it ? Until we know what was the deviation on 
hoard of ships said to experience currents in fine weather, almost all the 
* log-book currents* must he distrusted." Does he mean to say that 
there is no shipmaster qualified to judge whether his ship has heen set 
hy a current or not ? Does he mean to say that " WE '* are the only 
person qualified to judge of such matters ? If so, I heg leave to tell him 
that there are men in the merchant service as well qualified to do so as 
he ever was — is — or ever will he. If the deviation is not found marked 
in the log-hook, is it a proof that it has not heen allowed for when the 
day's work was made up ? We might as well suppose that the variation 
has not heen allowed for, when it is not marked ; hut I am inclined to 
think that where the deviation was ascertained on hoard of one ship, 60 
years ago, it is ascertained on hoard of fifty ships at the present day. 

If, however, the logs of merchant ships he so faulty, and those of the 
H.C. ships and of men-of-war so perfect, why invite the masters of the 
former to send their logs for examination and discussion? Surely 
sufficient evidence can he collected from the pet logs to estahlish the 
Circular Theory y if it be correct. 

But widely as we may disagree with Mr. Piddington as to his theories, 
and indignant as we may justly feel at the language he holds towards all 
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who will not receive as gospel his unsubstantiated assertions, and 
consent, in all hurricanes, to save or lose their vessels, secundum artem ; 
yet I may perhaps be allowed to borrow from the Horn Book some 
descriptions of natural phenomena, which beautifully illustrate my views 
on the subject of storms. It is true I may not agree with Mr. 
Piddington as to the deductions to be drawn from these instances, or even 
as to what was actually seen, but the descriptions are good and faithful, 
and, consequently, we may try to learn something, even from the Horn 
Book, 

First, then, let us take the extract which he gives from the Cemeen, 
of 11th March, 1845, in which our author brings forward a witness of 
the ** revolving gale.'* ** Finally, the whirlwind was distinctly shown, 
when, by the progress of the meteor, we were involved in the actual 
centre of the movement of this system of circular currents. In fact, we 
then observed all around us winds in all directions, without feeling the 
effect of any. The clouds at sea were moving to the north , at those 
of the mountains to the south, whilst at the zenith everjrthing was 
stationary." (p. 183.) Where is the wind moving in circles ? Where 
are the *' circular currents ?" The observer was in the calm space in 
the centre of a storm, it is true, and so he tells us that he saw the clouds 
on either hand driven by opposing currents of wind — to the north on 
one side, and to the south on the other ; but where was the circularity ? 
He was standing near the centre, and saw on either side of him the 
effects of the two atmospheric currents which were producing the 
hurricane. 

Next, let us take the case of the cyclone which Mr. Piddington chased, 
and actually ran to earth on the Esplanade at Calcutta ; — ^not one of 
those rolling emanations of fancy, which, rumour says, he is in the habit 
of illustrating to admiring friends during his evening drive by the 
revolutions of his buggy wheel ; nor yet that whirling cloud of dust, 
which, on one occasion, he so valorously rushed into (vid. Horn Book, 
p. 262) in the hope of ** catching a whirlwind" and the mist of which 
seems never fiilly to have cleared away from his mind's eye ; — ^but a 
genuine, full-grown hurricane. ** At 8 p.m., 8rd June, 1842, calm, scud 
from the east, but very slow and indistinct ; a light air from the east 
with drizzling rain. At this time I drove out on the Esplanade. The 
appearance of the sky was very remarkable. In the zenith the haze 
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was SO thick, that the direction of the scud could not be determined,' 
but to the east and north-east it was slowly moving as before to the west 
and south-west ; while in the south, from thick, hazy masses of clouds, 
the scud was rising and flying to the north and north-east.'* (p. 188.) 
But even here our poor friend did not quite get into the centre, though 
he was near it. He was, however, in a much worse place. He was 
directly under one of the confluences. Overhead he saw the confused 
masses of cloud, or haze, caused by the action of the opposing 
winds neutralizing each other, whilst the separate effects of the two 
atmospheric currents were clearly developed in the ** scud in the east 
and north-east, slowly moving to the west and south-west," simultaneously 
with the scud from the south ^< rising and flying to the north and 
north-east.*' 

The third description which we shall borrow, is that given from the 
log of the Stcithamley, which experienced a hurricane off the coast of 
Malabar, in April, 1847. The vessel was bound to Bombay ; her position 
on the 20th was lat. 17° 81' N., long. 72° E., and her direct course about 
N.N.E. ** Experienced on the 20th the height of the gale : it blew at 
times very hard. Obliged to lower the double-reefed top-sails on the 
cap, and stood to the S.S.W., when I invariably found that I ran out of 
the gale. These violent squalls always came on from 8 to 9 p.m., and 
continued two or three hours, from N.E. to E., accompanied with heavy 
rain, lurid lightning, and a long rumbling noise, like stifled or distant 
thunder, but which appeared quite above head. These N.E. squalls 
forced themselves up against a strong double-reefed breeze from the 
N.W. and W., leaving actually no calm space between the two winds, 
but took us flat aback. ♦ * * jt always kept clear to the westward, 
and very black to the eastward, thus I choose to stand to the first." 
(p. 289.) Mr. Piddington says that, according to his judgment, on fhe 
19th, 20th, and 21st, the ship ** was running close to, or right beneath 
the lifted vortex, of which the sudden N.E. squalls, and noise over head 
were strong evidence." We do not thus interpret the facts. The 
Smthamley never was under or even near the vortex ; but she was near 
the western confluence, of which fact " the N.E. squalls forcing 
themselves up against" the N.W. and westerly breeze, is a clear proof. 
The confluence was beautifally marked. It is reported in the extract 
of the log, that the squalls were heaviest from 8 to 9 p.m., showing that 
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the N.E. wind met with an obstraction in its ascent over the N.W. wind, 
and consequently that it was trying to force its way through the latter. 
This obstruction was perhaps produced by the moon being to the west- 
ward of the meridian of the storm. The noise over head was produced 
by the rushing of one current over the other. 

As for the idea, expressed in Mr. P.'s remarks, of cyclones forming in 
the shape of disks in the upper currents of the air, and then descending 
like quoits upon a playground, I unhesitatingly say that such is not the 
case ; for the main cause of hurricanes is, that the atmosphere at the 
earth's surface becomes charged with vapour and ascends ; but more of 
this hereafter, when we come to speak of the Causes of Storms. 

Stobms of High Latitudes. American Coast, There is no seaman, 
I imagine, who has been much on the coast of America, but remembers 
how uniformly the gales on that coast commence with the wind from the 
south-eastward, S. to E., and that after blowing a few hours from that 
direction, it usually flies in to the westward or northward, and that 
the weather, after the shift, has a very different appearance to what it 
had before it. 

Now, Mr. Bedfield, Colonel Beid, and others, describe these storms 
as circular, and appear to consider them as cyclones, according to the 
general acceptation of that word. If they were so, ought there to be 
such a marked difference in the atmosphere a short time before and after 
the shift ? or ought the wind to shift so suddenly as it usually does ? 
According to the Circular Theory , a sudden shift can only take place at 
or near the centre ; if so, and the centre is often but a mere point, or if 
the central calm space is not more than 6, 10, or 15 miles in diameter, 
ought it to be met with so often as it is ? We scarcely find a gale with- 
out a sudden shift of wind occurring ; and this not only takes place at 
one point but often over a large area, and many vessels get it at the same 
instant or nearly so, although they may be many miles apart. Scores of 
vessels are annually saved from shipwreck between Cape Hatteras and 
Cape Ann, by the sudden shift of wind ; for an easterly or south-easterly 
wind is fair for most of the ports, and ships run as long as possible with 
it, hoping to make their port before it shifts ; but it often happens that 
the weather sets in thick and dirty, and they are forced to heave-to when 
at no great distance from the land ; they are drifted slowly towards it, 
and would certainly be driven on shore if it were not for the shift of Vind. 
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Seamen, at all acqaainted with the coast, know, when they are thns 
situated, that they have but to hang off for a few hours, and all will 
be well. Every eye on board is turned anxiously towards the N.W., 
hoping to see the well-known sign that the wind is about to shift, namely, 
the arching clouds with the bright sky underneath. 

If the storm were circular, and the shift only took place at the centre, 
this should not be the case. There should be no arching or clearing. 
The amount of rain, the force of wind, and the temperature in a circular 
gale, should, near the centre, be equal on all sides of it ; yet a S.E. 
wind is frequently quite mild, a N.W. one bitter cold, though they may 
be but a few fathoms apart. Indeed, I have known the thermometer to 
fall as much as 20°, in less than as many minutes, when a shift of wind 
has taken place. Surely this proves that the two currents of air are 
distinct. 

It may be urged that the supporters of the Circular Theory have a 
large number of logs in their hands, showing how ships have escaped 
through their commanders attending to the rules laid down. A glance 
at my diagrams will show how this may be. A few no doubt have escaped, 
but how many have run headlong into the very worst part of the storm 
by acting on the principles laid down i^ the Horn Book and similar 
works. I may venture to say, that for every one that hasescaped, three 
have been damaged or destroyed, and there are scores of commanders 
who can corroborate this assertion if they choose to speak out. Numbers 
have been kept silent, simply because they knew that if they said the 
storm did not act according to the Theory, they would only get abused, 
and be told that they themselves were at fault and not the Theory, 

Again, I am sorry to say, that there are too many men in the 
Mercantile Marine who, having no minds of their own, have not been 
over nice in drawing up their abstract logs, but have, in order to win an 
approving nod, word, or smile from the Board of Trade, or from such 
men as the great hurricane Judge, Mr. P., made their logs to bear out 
the principles laid down. Many of these abstracts have been written 
with the Hoi7i Book, or some such work lying open on the table. I do 
not mean to say that men have deliberately falsified their abstracts ; 
there was no occasion, in many instances, to do so, for the meaning of 
an extract may be greatly qualified by leaving oiU a small portion of the 
original, as for instance : ** At 4 p.m. the wind was N.W., inclined to 
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veer ; at 7.80, wind shifted suddenly to S.W., and by 8, had veered to 
S.S.W." Now by leaving out the sudden shift, and merely extracting 
** At 4 P.M. the wind was N.W., inclined to veer, and by 8 p.m. it had 
veered to S.S.W.,'* we give the entry a very different appearance, and 
the storm assumes a very nice circular look. 

Now, who is to blame for such things having been done? If a 
commander were to send an abstract to one of the circular -theory 
gentlemen, with an entry like the former of those just given, the com- 
ments would be : '< Ah I as usual — stupid blockhead — ^allowed his ship 
to run right into the centre." Leave out the sudden shift, send the 
second form of abstract, and you will hear: ^^Ah ! this is something 
like the thing. See how nicely the wind veered. This man evidently 
understands the Law of Storms thoroughly.'' And probably in the next 
edition of their work, his name would appear in the full glory of Italics 
or Small Capitals. As a natural consequence, few men have run the 
risk of being addressed even by the mild appellation of "Blockhead," 
when, by simply altering an entry, they might be held up as model 
commanders — as patterns to the present and all future generations. 
This is no imaginary case. It has occurred within my own knowledge ; 
and I will cite an instance, which, had I still been a believer, would have 
effectually unsettled my faith in the theory and the data on which it is 
based. 

A commander, who was drawing up an abstract log to send to Mr. 
Piddington, (as he told me,) asked me to look over it and say what I 
thought of it. On doing so, I saw where portions of entries had been 
left out, and also where the wind was given at least four points different 
^om the original. On my pointing out these discrepancies, the answer 
was, ** Oh yes I but you see" (pointing to the Horn Booky which was 
laying open on the table) ** it must have been so. This is evidently a 
mistake of the chief officer. The wind cotdd not have shifted suddenly y 
since we were not near the centre at the time." The Horn Book is 
allowed to correct the log, and not the log to correct the Horn Book. 
Yet the Horn Book is, or professes to be, based upon the log. 
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STORMS m THE NORTHERN HEMISPHERE. 

If I were to say that I could give positive rules to enable commanders 
to escape easily from a hurricane or gale, I shonld be promising that 
which it is impossible for anyone to perform. As Mr. Piddington says 
very justly, when commenting on Captain Sedgwick, " All positive rules 
are sheer nonsense.*' All that can be done is to point out certain phen- 
omena, by which we can form a pretty correct idea of our position in a 
storm. Projections and cross-bearings, in order to ascertain the position 
of the centre, its rate of travelling, &c., are all bosh, A thorough 
knowledge of the Law of Storms can only be attained by practical 
experience ; by watching them through all their changes — ^not from the 
windows of a drawing-room, or an observatory, but from the deck of a 
vessel exposed to their influence. Practical experience, combined with 
a carefrd examination of the details of a number of hurricanes and gales, 
leads us to the following conclusions : — That in all cases where the com- 
mander has grounds for believing that a hurricane, or gale of more than 
ordinary violence, is approaching, the ship should be brought to the wind 
immediately ; carry all possible sail on the starboard tack, in the Northern 
Hemisphere ; and port tack in the Southern Hemisphere. Except the 
ship's track, when close-hauled, would coincide with the usual track of 
storms in that localiiy ; or with the track of the storm, if ascertained ; 
in which case a ship may sometimes scud with advantage. 

The best advice that I can give, however, is : — ^Practice with ordinary 
gales, and you will be the better able to contend with the hurricane, 
should you chance to meet one. The hurricane, and the common gale, 
are governed by the same laws, and differ only in intensity. Indeed, in 
extra-tropical latitudes, beyond the trade-winds, and local monsoons, 
there is scarcely a breath of wind stirring, unless a meteor, such as I have 
described, be travelling along. But when I say, practice with ordinary 
gales, I do not mean to say, that a man is to run away from every breeze 
he meets with : on the contrary, there are times when he may gain by 
pushing through a part of a storm. The principal thing to avoid is 
heaving-to, especially if the gale be travelling very slowly, for in this case 
a ship may be hove-to for days, drifting with the storm : whereas, by 
losing a few hours at the commencement, she may keep in moderate. 
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if not flair winds ; and it is snrely better to beat to windward, even in a 
moderate breeze, tban to be hove-to in a gale. I am now speaking of 
ordinary gales, snch as are to be met with every day in extra-tropical 
latitudes. 

Let OS suppose a ship to be crossing the Atlantic from Europe, bound 
to North America. Here the gales usually commence from the S.W. 
or S.E., and travel towards the N.E. on the European side. Let us 
suppose that it is freshening from the S.W. or S.S.W., the ship being on 
the port tack. On reference to Diagram Fig. 2, N.H., it will be seen 
that, if the usual course ** clean fiill," or about N.W. by W. be continued, 
she must become involved in the heaviest part of the gale, and should 
she be hove-to, she must necessarily be driven back with it. On the 
other hand, by tacking to the southward and eastward, instead of double 
or close-reefing and standing-on, she may be kept in moderate weather, 
near the outer edge of the storm, and there work to the westward; 
standing to the N.W. every now and again in order to try the strength of 
the gale, and this should be done as far as possible without shortening sail. 
Whilst the vessel is working in: this direction, the wind will generally 
haul a little to the westward, perhaps two or three points, before the 
final shift to N.W. or N.N.W. So long as the ship is in the side of 
the gale, and at some distance from either confluence, the sky may 
remain perfectly clear, or there may only be a few patches of cumulus, or 
long belts of the same cloud, stretching with the wind. On the approach 
of a confluence, the sky will become overcast, and rain may set in : a dark, 
heavy bank will often be seen rolling up from the N.W. or northward, 
and on its passing over the ship, the wind will suddenly shift several 
points. It is a common saying among seamen, that a S.W. or southerly 
wind will stand so long as the weather keeps dry, but that if it comes 
on to rain, a shift may be expected, and the rain gets the blame of it. 
The rain, however, does not cause the shift ; it simply indicates that the 
opposite current or wind, is in contact with the one in which the ship is 
sailing, and that the one wind is condensing the vapours, which the 
other has carried up : hence, the nearer the opposite current, the greater 
the fall of rain. 

Should the ship be a little to the left of the axis line, as at E, Fig. 2., 
at the commencement of the gale, then she should be kept well off, say 
N.N.W., or even more northerly for a time, when, on arriving at the con- 
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fluence at A, it will fall nearly or quite calm for a time, and the wind 
will then spring np from the eastward. This may often be done ; I have 
done it repeatedly ; the principal difficulty is to know whether you are 
far enough to the left of the axis line to do so or not. The wind is not 
a sure guide, for a ship at some distance to the right of the axis line, 
may have the wind, within a very little, the same as one on or at some 
distance to the lefb of it. Hence a great deal depends on judgment, and 
this again on practice. The form and direction of the clouds are 
generally the best guide. If there be an upper stratum of cloud, 
crossing the wind at right angles, or nearly so, (as for instance, the 
wind being S.W. or S.S.W., the clouds above passing over from the S.E.,) 
then the ship may be kept off. Or if the body of the clouds appear more 
to the left (l(y)king in the direction from whence tho storm is coming) 
than to the right ; or should it set in thick and dirty at the commence- 
ment, in either case the ship may be kept off with advantage. In neither 
case will the wind veer graduiaJly from the south and west to east, but 
it will remain nearly steady, perhaps veering a couple of points, and then 
shift suddenly ; or it may fall away, as I said before, and then spring up 
from the eastward. 

Should there be patches or long belts of cumtdus stretching with the 
wind, or if the weather be clear, without any clouds crossing the wind ; 
or if the bank of clouds, should there be one, be well to the right, (look- 
ing as before) then it will be little use keeping off ; the best thing to do, 
as I have already stated, is to work to windward along the edge of the 
storm. 

The above remarks apply to a storm formed as at Fig. 2, N.H., the 
gale commencing from the south and west. When it is formed as shown 
by Fig. 1., the wind usually commences from the S.B. or E.S.E. In 
this case, the ship, unless she be at some distance to the right of the 
axis line, should be kept off at once, steering about N.W. by N. or even 
more northerly, to ensure getting well to the left of the axis line ; in no 
case should a ship be kept on a direct course to the W.N.W. at the 
commencement of a gale, since by so doing she will certainly meet the 
westerly wind at the first confluence (see diagram J. Should the ship be 
at some distance to the right of the axis line, then it is best to keep nearly, 
or quite close-hauled, on the port tack. By so doing she will get the 
westerly wind more moderate, and may work to the westward with 
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moderate wind, until it veers to the N.W. The clouds, as before, will 
indicate pretty nearly whether the ship is too far to the right of the 
axis line to keep off or not. Cirrus, cirro-stratus, and small patches of 
curmdus will be seen passing up over the S.E. wind from the westward, 
and crossing it almost at right angles. Should the body of these 
clouds appear well to the N.W. and N., it will be better not to keep off. 
Should it appear well to the southward, then keep off. Whichever is to 
be done, must be done quickly and at the very commencement. If it is 
intended to keep off, do so at onoe ; for if you wait until the wind freshens, 
and the top-sails are reefed, it will in all probability be too late, and by 
keeping off, the ship may be plunged into the worst part of the fitorm. 

I am well aware that but few men like to keep off their course when 
they have a fair wind : I can safely say that by so doing, by losing a few 
miles at the commencement of a gale, hundreds may often be saved in 
the end. And after the experiment has been made once or twice, all 
doubts on the subject will subside. 

After keeping off with an E.S.E. or S.E. wind, the wind will often 
veer a point or two more southerly as the ship advances in the gale, and 
one might be led to suppose that the wind is going to veer to the 
westward, and that it is no use trying to get into the easterly current. 
But a glance at the diagram Fig. 1, N.H., will show us that, notwith- 
standing the wind has veered a point or so, the ship may still be in a 
good position — ^may yet get it from the eastward. According to the 
Circular Theory, the wind should always be at right angles to the axis 
line ; but it is not so. In front of a storm, at some distance from the 
centre, it crosses the axis line at an angle of from three to six points, 
approximating more nearly to a right angle as the centre is approached. 
Hence, a ship may be crossing rapidly from right to left, and yet have 
the wind remain stationary, or even veering a point or two, at first, with 
the sun, or from S.E. to S.S.E., where it may remain steady for some time 
and then veer rather quickly either to the eastward or westward, accord- 
ing as the vessel is to the left or right of the axis line when the centre 
passes. On the other hand, a ship may be running on the axis line, 
and yet the wind veer several points. Many ships have been run head- 
long into danger, in consequence of their commanders supposing, from 
the veering of the wind, that the storm was travelling in a direction very 
different from its real track. 
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When a gale commences from the S.W. or S.S.W., it often backens 
to the southward or S.S.E. as the ship advances to the westward, from 
which circumstance the commander is led to hope that it will go round 
hy the east to N.E. ; hut, after veering a few points, it generally hecomes 
stationary, increasing rapidly in force ; after hlowing hard for a time, it 
hauls several points to the westward, and then flies in to the N,W. 
Diagram, Fig. 2, will explain how this occurs. 

It often happens that a ship leaving Liverpool with the wind from 
the E.S.E. or S.E. gets down ahout the Tuskar, when the wind shifts 
to the westward, and she may he detained for days; whilst another, 
leaving at the same time, and going through the North Channel, gets a 
splendid run, and may he half way across the Atlantic hy the time the 
other is clear of the channel. On the other hand, of two ships leaving 
with the wind from the S.S.W. or S.W., the one going hy the North 
Channel may get the worst of it, since she may get into it just in time to 
meet the N.W.. and northerly wind, and thus he detained, whilst the other 
is getting a good slant out of the South Channel. It follows, then, that 
there are times when each of these routes should he avoided. As a 
general rule, a ship should proceed hy the North Channel, only when 
leaving at the commencement of a gale, especially if it commences from 
the S. or S.W. If the wind has been hlowing two or three days from 
the south and west, it will generally he better to take the South Channel^ 
working into a fiEdr position, ready for the shift. Should a southerly 
wind die away, and an easterly one spring up before reaching the North 
Channel, the South should be taken at once. 

This is not unfrequently the case. In September, 1859, I left 
Liverpool with a light breeze from the southward, (the commencement of 
a gale). Shortiy after passing Point Lynas, I was forced to reef top- 
sails, and kept off, intending, although bound south, to go through the 
North Channel, providing I did not meet with the shift. But shortly 
after passing the Isle of Man, it fell away to a calm, and remained so for 
about four hours, when the wind sprang up from the eastward, veering 
to N.E. and N. as I ran down channel. In all cases some attention must 
be paid to the winds and weather a day or two before sailing, to enable 
us to form some idea of what we are likely to meet with shortly after 
leaving. Otherwise, so rapidly do gales follow each other, and so closely, 
that the confluence may be mistaken for the commencement, and vice 
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versdy or even two or three distinct gales may be taken for one continuous 
storm. If, howeyer, attention be paid, the beginning and ending of each 
gale may be clearly observed ; between each one there is a luU for a short 
time, and the wind backens to the southward at the commencement 
of a new one. So closely are they linked together at such times, that 
they seem to form as it were a chain. Hence the long continuance of 
westerly and southerly, and easterly and northerly gales met with in the 
North Atlantic. For instance, a storm commences at S.W. ; after a time 
the wind veers to the westward, or perhaps N.W., moderates off for a 
few hours, or it may be only for an hour, backens to the S.W. and 
freshens again, and so on, two or three times in succession ; and the 
same with an easterly wind, which veers from about E. to N.N.E. or N., 
and back again. Again, gales in high latitudes often become extremely 
elongated, and travel very slowly, frequently becoming very nearly 
stationary on approaching the land on the eastern side of the Atlantic. 
When thus extended, the sides are nearly straight, curving off rapidly at 
each end ; hence the wind may remain from nearly the same quarter for 
days together. 

In the central and western parts of the Atlantic they are much smaller, 
and travel much faster than in the eastern parts. Along the coast of 
America a change is looked for about every fourth day, except during the 
summer season. The winds, as I have before observed, are seldom oi 
equal force in both sides ; hence, after crossing in front of a gale, and 
getting into the left-hand side, we may only have light airs from the 
eastward, freshening as the wind hauls to the northward, and perhaps 
N.W. ; yet the clouds may be rapidly passing over from the eastward. 
There are times when, after passing the first confluence, it remains 
nearly calm for hours, or perhaps even a day or two, and yet the clouds 
at no great distance above may be moving at a rapid rate, until they at 
length disperse, and the wind springs up from another quarter. This 
happens at times on both sides, for the clouds may often be seen passing 
up rapidly from the westward, and yet no westerly wind strikes the surface 
of the earth, or at most only light puff's or catspaws. 

This is frequently the case when a gale commences from the S.E. 
After blowing fresh with thick, dirty weather, it will fiEill nearly or quite 
calm. Log belts of clouds will pass up from the westward at a rapid rate, 
and yet no wind strike the earth's surface from that quarter ; or, after blow- 
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ing as above, it may veer to the westward ratker suddenly, and decrease 
in force ; the dark mass of clouds, which had overspread the sky, may 
divide into long belts, or detached masses, between which the blue sky 
beyond may be seen ; the sun may burst forth, if it be day, or the stars, 
if it be night ; the whole aspect of the weather may become changed, 
and assume a fine, settled i^pearance, and the barometer may commence 
rising. After remaining thus for a short time, a dark mass may be seen 
rising up from the N.W. The wind freshens and veers rapidly to the 
W.N.W. or N.W., and in a few minutes blows harder than ever, the 
barometer at the same time rising rapidly, and the sky becoming 
perfectly clear. 

The moderating of the wind, and clearing of the sky as just described, 
is generally called the storm's eye, and is supposed to take place only 
at the centre. Such, however, is not the case, for it may occur at any 
distance &om the centre, in the sides, and between the confluences. 
The gathering of the clouds and increase of the wind takes place as the 
rear confluence passes over.. Hence « good look-out should be kept for 
the rear confluence, after the wind has veered from S.E. to the south and 
west. More-^Murs and sails are lost at this part ofthegale, than at any 
other ; since the flne appearance of the weather often leads the com- 
mander to suppose that the gale is ^^broka," and that he may make sail. 
Bee& are shaken out, and often studding sails set just in time to meet 
the full^^fo^ce of the gale at the rear confluence, for it comes on so 
suddenly thai from the time it makes its appearance till it strikes the ship, 
there is not sufficient time to take them in again. At such times the 
poor barometer comes in for its share of blame, becaiise it did not give 
warning, having risen when it should have fallen. It must be borne in 
mind that the weather often assumes a flne settled appearance, and that 
short calms take place between the gales ; but in this case the clouds, 
should there be any, will have no settled direction, but will become 
stationary and gradually disappear. 

The duration oiflne weather between the confluences depends on the 
storm's rate of travelling and the distance which the ship is from the 
centre ; if she be near the centre, it may last only an hour or two, but if 
it is at some distance, say 100 miles, it may last 24 hours. Should the 
wind blow hard from the S.W. and W. on first veering, it will most 
frequently gradually moderate off ; it may increase slightly at the rear 
confluence, but not so suddenly as in the former case. 
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A sadden shift of wind may take place without either ship or gale 
altering their relative positions, from the effects of the sun and moon on 
the two sides. Thus the wind may ^i/ in from the W.S.W. or W. to N., 
or even N.N.E., suddenly, the denser wind forcing its way under the 
opposite one. The shift is almost always preceded by a dense bank of 
clouds gathering to the N.W. or N. and passing to the southward, 
stretching at right angles to the coming wind, and arching as the wind 
forces its way under it. It often blows very hard on flying in, and 
may continue to do so for several hours, say nine or ten, when it will die 
away, and the former wind spring up again. These flyings in and 
hackings may take place at a ship once every 24 hours for several 
consecutive days, (especially from the first quarter to frdl moon, and from 
the last quarter to new moon, if in the same Hemisphere), if she remain 
in the rear and near the axis line of the gale. The wind flies in 
generally about the time of the moon's rising, or when she is east of the 
meridian ; moderating off after she has passed it, and hacking shortly 
after she has set. 

The wind at the first confluence often shifts at the same time as in 
the rear, but not so suddenly. It veers rapidly from S.E. to S.W., 
moderates off, and hackens to the S.E. again. This veering of the wind 
to the westward at the first confluence, Kadi flying in at the rear, occurs 
most frequently by day, whilst it hackens generally at night. The 
barometer will usually give warning when either of these movements of 
the winds is about to take place. It will rise when the wind is about to 
veer to the westward or shift to the northward, become stationary as the 
gale moderates, and fall when it begins to hacken ; but the amount of 
rise and fall varies considerably ; hence the least change should be 
noticed. (See the remarks on the harometer at p. 5. J The hacking of 
the wind, or hauling to the S.W. and S.E., renders many of the 
roadsteads in the English Channel extremely dangerous at times, and 
many fatal shipwrecks have occurred in consequence. 

Let us suppose a fleet of ships to be at anchor in the Downs, with the 
wind at S.W., blowing strong. In the middle of the night, when it 
is perhaps as dark as pitch — ^the moon having just set — ^the wind, having 
moderated somewhat, suddenly backens to the S.E., and freshens to a 
gale. Ships begin to drive, cables are parted, collisions take place, and 
all is confusion. Spars, bulwarks, stanchions, &c., are carried away; 
ships are lost, and too often their unfortunate crews with them. 
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The East Bay of Dungeness is another place at which similar 
disasters occur from the same cause, namely the hacking of the wind from 
W. or W.S.W. to S. or S.S.E. They may also take place on the setting 
in of a new gale, when it follows close on a receding one, or where the 
one ends with the wind from the westward, and the new one commences 
from the S.E. or S.S.E. ; hnt in this case, the gale seldom increases in 
force so rapidly as in the former, or when it backens. In both, the 
barometer will giye warning on the approach of the southerly or S.E. 
wind, by falling, though it may be but very little. 

The following are the usual barometrical indications. If the mer- 
cury continues to rise as the westerly wind moderates, the new gale wiU 
not commence for seyeral hours at least. But should it become station- 
ary, or fall a little as the westerly wind moderates, then it may backen 
to the southward or S.E., and increase in force rapidly. Hence, every 
attention should be paid to the barometer, especially at night, when at 
anchor in such places ; and shovld the mercury faU, with a decreasing 
westerly wind, the sooner the ship is under weigh the better. If the above 
changes took place regularly, there would have been no occasion to allude 
to them, since almost every shipmaster would have been aware of the 
fact. But such is not the case. Gale after gale may pass over, and yet 
no such sudden backings take place, consequently they often occur when 
least expected. I have found such shifts to occur in the Northern 
Hemisphere most frequently when the moon has been north of the 
equator, from the first quarter to fall moon, and from the last quarter to 
the new moon. 

The cause of the wind flying in and backing appears to be this : the 
illuminated portion of the moon repels ascending currents of electricify, 
and strengthens descending ones ; hence, when she is east of the sun and 
of the meridian, she checks a westerly or south-westerly wind, if it be 
ascending over one from the S.E., and causes it to descend and pass 
under the latter, and the same with the winds at the opposite confluence. 
Thus, if a gale be formed by two ascending currents, as at Fig. 1, N.H., 
on the moon's rising they may become descending currents, and the gale 
take the form of Fig, 2. 

Even should the moon not be suf&ciently powerful to change the form 
of the gale, still she will check the ascending current flowing from the 
westward (westerly wind). After passing the meridian her influence 
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gradually decreases. On the other hand, when she is west of the sun 
her influence increases after passing the meridian. In all cases, however, 
the bright portion of the moon checks the ascent of vaponr. The action 
of the sun is the reyerse of this. His incident rays produce eyaporation, 
and the vapours thus generated become the medium by which electricity 
passes from the earth to the upper regions of the atmosphere ; hence 
their tendency is to strengthen ascending currents, whilst his divergent 
and refracted rays appear slightly to repel. The influence of the sun, 
however, I believe varies considerably, being much greater sometimes 
than at others ; its influence appears to me to attain a maximum about 
every 17 days. 

It has been said by several writers that the moon has but little, if 
any, influence on the weather. On what grounds they have made such 
assertions it is difficult to conceive. Certainly, practical experience has 
not been their guide. If the moon has no eflect upon the weather, what 
produces the sudden alterations which so often take place when the moon 
changes, especially within the tropics ? If I mistake not, these assertions 
have been founded on the suppoE(ition that the attraction of the moon is 
so feeble that it cannot possibly afleet the atmospheric currents to any 
great extent. Of her powers of attraction I have nothing to say ; but her 
powers of repulsion are very great, and are the real cause of the changes 
alluded to. 

I look upon the moon as the great compensatory balance in the system 
of atmospheric currents. If it were not for the fact that she repels the 
ascending vapours, great humidity would be the result at all times, and 
we should experience but little, if any, of the dry, clear weather which we 
now enjoy. The sudden changes at new and fiill moon are produced as 
follows : — ^When the moon is east of the sun, the greater portion of her 
rays are directed westward, and consequently she checks the ascending 
vapours which the sun produces, preventing them from flowing freely 
to the eastward, whilst at the same time she increases the velocity 
of the opposite current. Immediately after her coming to the fall, the 
greater portion of her rays are directed eastward, and tend to increase 
the velocity of the current she had before checked, and to check that 
which she had before increased ; hence a sudden change takes place. 
At new moon her action is again reversed, again producing a change, as 
before. The influence of both sun and moon depends greatly on their 
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position, not only with respect to each other, but also with respect to the 
observer, being greatest when they are in the same hemisphere. It is 
a common saying among onr fishermen and coasters, that << if the new 
moon lies on Jier hack, bad weather may be expected." Of course she 
can only appear in this position when in the Northern Hemisphere. 

When bound eastward across the Atlantic, should the gale commence 
at S.E. or E.S.E., the ship should be kept as close to the wind as 
possible ; for by keeping off a point or two we may miss the westerly wind, 
and get involved in an easterly one. It is often best to stand to the 
south and west when the gale commences, since by so doing we are nearly 
certain to meet the westerly wind, and may then run with it, keeping a 
look-out for the rear confluence, the approach of which will be indicated 
by the rising of a dark mass of clouds to the N.W. or northward, or by 
the clouds arching in that direction. It is a common practice, when 
scudding with a south-westerly or westerly wind, to keep up a point or 
two to the northward, on the clouds banking up or arching in that 
direction, so as ** to be to windward when the wind shifts." This should 
not be done except when near the land, or under peculiar circumstances, 
as by so doing it is only met with sooner, and is often heavier. By 
keeping off a point or two more to the southward, the northeriy wind may 
often be escaped altogether, at all events the ship will not get it so soon. 

Should the gale commence from the south and west, a little attention 
is requisite to keep in its right-hand side ; should it be inclined to veer 
more westerly all possible sail should be carried, since the veering to the 
westward might indicate that the gale is travelling faster than the ship ; 
but should it be inclined to backen to the S. or S.S.E., then the proper 
course is to haul out to S. and E. as much as possible, easing a little to 
let the body of the gale pass. By keeping off, 4he risk is incurred of 
either getting the wind more from the eastward, or falling into the 
heaviest part of the gale. 

It is a common thmg for dull sailing vessels to make as good passages 
across the Atlantic, from west to east, as fast sailing ones. The latter, 
by carrying on, frequently run out of the fair wind into a calm or easterly 
wind, whilst the former jog along and just keep company with the gale, 
thus passing their fast rivals. This is the reason why the average 
passages of clipper ships are not so much shorter than those of dull 
sailing ones as the difference in their << extreme rates of sailing" would 
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lead ns to expect. The adyantage which the one possesses oyer the 
other depends on the rate at which the gale is travelling, for any excess 
of speed over and aboye that rate is literally thrown away, since it is 
almost impossible for a vessel to run a-head, and overtake another gale 
in front, on acconnt of the lull or calm space between the two ; con- 
sequently she merely runs a-head until, by the moderating of the wind, 
her speed is reduced to the gale's rate of travelling, and she may remain 
in this position until the gale increases its speed, or until she is driven 
out of it by the baffling winds near the confluence. During this time a 
slower vessel would be just keeping up with the gale, and consequently 
with the clipper, by carrying all possible sail, or she may even pass the 
clipper, should the latter edge off, or be driven out on either side. 

It is a very common occurrence for one ship to overtake and pass 
another at a rapid rate, dropping her astern, and leaving her out of sight 
in a few hours, so that they have no thought of seeing each other again 
during the passage ; but in a few days the same fast ship is again 
seen coming up astern, and again she passes as before. Should the 
gales be travelling at a rapid rate, then the clipper has every advantage, 
since she may carry tJie brave west wind for several days, whilst the dull 
sailer is dropping astern, and getting a shift of wind every 24 hours. 
The most common rate at which gales travel in the Atlantic is about 
seven or eight miles per hour ; there are times, however, when they 
become nearly stationary ; whilst at others, they travel at the rate of at 
least 20 miles per hour. It follows that, when running to the eastward, 
the clipper has the advantage only in the latter case ; when bound west, 
she has every advantage. 

Should a ship, when bound east, fall into a north-easterly wind, it is 
generally best to stand to the northward out of it, for by standing to the 
S.E. she may follow the gale for days, and thus be edged considerably to 
the southward of her proper track. It often happens that ships standing 
for the English Channel get the wind from the N.E., and standing to 
the E.S.E. are edged away into the Bay of Biscay, and detained for 
days ; whilst others, standing to the north and west, have got out of the 
easterly, and met with a westerly wind — a new gale coming up. There 
are times of course when a ship, by being kept off to the southward, may 
get into the right-hand side of the gale (westerly wind), but this will only 
happen when the gale is formed as shewn at Fig. 1., N.H. ; when it is 
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formed as at Fig. 2, it is seldom possible to do so, on account of the calm 
space between the N.E. or northerly, and the N.W. or westerly winds. 
The clouds are generally the best guide whether to stand to the south- 
ward or not — for instance : Should the bank of clouds, which will always 
be seen on approaching the confluence, appear well under the lee, {L e, to 
the westward) when standing south, it will be best to stand south, since 
it will be possible to cross into the right-hand side. But should this 
bank appear a-head, or a little on the weather bow, it will generally be 
best to tack to the northward ; of course a great deal will depend on the 
position of the ship, force of wind, &c. If the vessel be outward-bound, 
and the wind is from the N.E. , should the sky look black to the W.S.W. 
or W., the wind should be kept on the starboard quarter, as by so doing 
she will carry it much longer, and often avoid running into a N.W. wind. 

Heaving -to, A great deal has been said and written from time to 
time about heaving-to, in the Atlantic. Admiral Graves, in the RamUMes, 
with the prizes taken by Rodney, is said to have hove-to on the wrong 
tacky (vid. Horn Book, p. 106) and it is said that, had he scudded to the 
north for 60 or 100 miles, and then hove-to on the port tack, he would 
have escaped the centre. The wind, it appears, was E.S.E., the ships 
hove-to on the starboard tack, and the wind shifted suddenly to N.N.W. 
I deny that they were caught in the centre : they were caught in the rear 
confluence of a storm travelling to the S.E., a common track for storms 
south and east of the Banks of Newfoundland, and neither scudding 50 
miles north, nor heaving-to on the port tack, would have prevented them 
from having a sudden shift, however much it might have eased the blow. 
Heaving-to in a gale is at all times dangerous, and should only be 
resorted to in extreme cases, or when a gale is known to be travelling 
very rapidly, for when once a ship is hove-to in a S.W. or westerly gale, 
there is no knowing when she will get out of it ; since, as I have already 
said, many gales are of great length, and travel very slowly ; conse- 
quently, if a ship be hove-to in one, she may drive with it for days, and 
it is far better to lose a few miles by standing out of it at first, than to 
lose hundreds by being hove-to. 

Should it be necessary, however, to heave -to, the question then 
is — Which is the best tack to lie - to on ? As a general rule, the star- 
board tack is considered the best, since the wind generally shifts from 
the S. or S.W. , to the W. or N.W. , thus bringing the ship up head on 
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to the sea. But there are times when heaving-to on the starboard tack 
is extremely dangerous, even with a S.W. wind. Let us suppose a gale 
to have set in from the S.W. or S.S.W., and that a ship is hove-to on 
the starboard tack, a little to the right of the axis line, and in front of 
the gale. As the storm advances upon her, the wind will backen to the S. 
or S.S.E., thus heaving the ship off broadside to the sea ; the con- 
sequence of which is, that the decks are liable to be swept, or the ship 
so severely shaken that she may have to be abandoned. On the other 
hand, should the wind be from the S. and E., heaving-to on the port 
tack in front of a gale* is equally dangerous, since the wind is liable to 
veer to the southward and westward. When a ship is on the right- 
hand side of the axis line, and in the rear of the gale, the starboard 
tack is undoubtedly the best ; to the left of the axis line, the port tack is 
the best. A great deal, however, depends upon circumstances — ^how the 
gale is formed — how the sea is running, &c., and the diagrams will, if 
consulted, show pretty clearly what is best to be done. It is very easy 
to say, ** if you have the wind so and so, do this, or do that — scud, or 
heave-to," as the case may be ; but there are such things as ships that 
wont scud in a gale of wind, and others that wont lie-to well. Hence, 
experience and judgment, based upon the principles I have already laid 
down, will be the best guide. Heaving-to, however, should, if possible, 
be avoided ; but if it must be adopted, then it should be remembered, 
that the right tack in front of a storm, is generally the wrong one in its 
rear, and vice versa. For instance, a gale often begins from the S.W., 
the wind backens to the southward two or three points, becomes 
stationary for a short time, and then veers rapidly to the westward. 
Consequently the ship requires to be on the port tack until the wind 
becomes stationary, and on the starboard tack when it is veering to the 
westward. Again, it sometimes happens that a gale begins from the 
eastward, veers two or three points to the southward, remains stationary 
for a short time, then hauls rapidly to the eastward again, and finally 
flies in to the N.W. At other times, a south-easterly wind remains 
nearly stationary for some time, and then veers rapidly to the S.W. and 
westward ; hence, in these cases, it is impossible to lie-to on either tack 
with safety. 

* When I say, "in front of a gale," I mean in front of a line drawn through its centre, at 
right angles to the axis line. 
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If either of the Diagrams for the Northern Hemispnere oe piacea on 
a chart over the position of the ship, so that the axis line may coincide 
with the usual track of the gales at the place, it will be seen how these 
shifts and veeringsjtake place: and as an error of a point or two 
between the real and assumed track will make but little difference, 
they may be in practice taken as identical, if there is any difl&culty in 
determining the former. The path of the gale, however, may generally 
be ascertained by noting [carefully the direction in which the cirrus, 
cirro-stratus, and small patches of dark cumulus make their appearance, 
or that in which the bank is first seen and appears to be moving. It may 
also be learnt by observing how the clouds are moving : if there are two 
strata, whether they cross each other or not ; if they do, in what direction : 
if there is but one stratum, whether it is moving with the wind or across 
it, and towards what quarter. If there should be two strata of clouds, 
they will generally cross the axis line in front of, and at some distance 
from the centre, at an angle of about four points, thus : suppose one 
stratum to be passing across from the S.W. to N.E., and another 
from S.E. to N.W., then the gale would be travelling about E, Or if 
one stratum should be moving from S. to N., and another from E. to W., 
then the gale would be travelling about N.E. Should there be but one 
stratum of cloud, and that transverse to the wind, the above rule will 
still be sufficiently near the truth for all practical purposes ; remembering, 
however, that the wind usually crosses the axis line at some distance from 
the centre, at an angle of from three to six points, the angle increasing as 
the centre is approached. Should there be but one stratum of clouds, 
and these drawn into long bands or belts, stretching and moving with the 
wind, then they point out (as clearly as does a new finger-post by the 
way-side, the road to the nearest town) the direction in which the gale is 
travelling, and from whence it came. Thus, if the bands are stretching 
S.W. and N.E., they will indicate that the gale is coming from the former, 
and travelling towards the latter quarter. When the clouds are thus 
stretching with the wind, and there are no others above, we may laugh 
at the storm, and run in or out of it as we please. 

The point of contact of the two winds at either confluence, that is, 
the point where the one first comes in contact with the other before 
ascending or passing under the opposite current, is often distinctly 
marked by the clouds at that point being driven into a dense 
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forming a hea^y bank of cumolns and nimbne, caused by one wind con- 
densing the vapour carried up by the other, and the amount of rain 
generally increases as you near the point of contact. 

AzoBEAN Gales. Mr. Hunt, H.M. Consul at St. Michael's, in an 
article published in the Nautical Magazine, and republished in the 
Atlantic Navigator, gives a description of twenty gales which passed over 
or near to that Island. After remarking on the regularity with which 
storms pass over from the N.W., travelling to the S.E., &c., &c., says 
that many of them were deflected — running zig-zag courses, &c. 
Having been there several times, besides passing them on many occasions, 
and having paid some little attention to the gales in that locality, I 
unhesitatingly say that what Mr. Hunt took for deflections, were nothing 
more than the effects produced by the passing over of different portions 
of the same gale. It is quite unnecessary to assume that the tracks were 
irregular. Some storms, no doubt, are slightly diverted from their 
general track by these Islands ; but they are never so much affected as 
to be deflected to the S.W., or made to run zig-zag courses. I am aware 
that such anomalies must be assumed to bear out the circular theory. 
The deduction is logical enough, but correct reasoning on fahe premises 
has led Mr. Hunt, as it always must do, to erroneom conclusions. 

In order to show why gales appear to move in the manner described 
by Mr. Hunt, let us suppose as follows : — ^A gale commences with the 
wind from the S.W. — centre (by circular theory) bearing N.W. — the 
wind increases and backens to the southward, and the barometer fedls ; 
thus making the gale appear to be travelling to the S.E. After blowing 
for a time with thick, dirty weather, and falling barometer, the weather 
takes a rather sudden change, the barometer becomes stationary, and 
then rises a little : the wind falls light, and backens quickly to the east- 
ward, as the first confluence passes over the place of observation, thus 
making the gale appear to be travelling to the S.W. The wind may 
continue light and baffling, and the barometer may continue to rise until 
the centre has passed, when it will fall rapidly, again become stationary, 
and again rise rapidly as the gale recedes : the wind, at the same time, 
first veering rapidly to the northward and increasing in force, and then 
moderating off as the gale passes on its way ; thus making it appear 
as if the storm had been deflected to the S.W., and then that it 
had regained its apparent course to the S.E., whereas it had been 
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travelling steadily onwards all the time, except perhaps recurving a little 
to the N.E. 

Most gales, when passing over the Azores, cnrve off to the N.E. ; 
thus also causing apparent deflections. Mr. Hunt says that the 
barometer appears to rise about one-hundredth of an inch for every mile 
the centre recedes, but a moments reflection will be sufficient to dispel 
this idea ; since, in a gale, the semidiameter of which is 300 miles, the 
barometer would have to rise three inches, on a ship passing from the 
centre to the verge ; and the minimum being 28.50 inches, it would 
consequently have to rise to 31.50; but we know that such is not 
the case. 

The barometer seldom fails to give warning of the approach of a gale 
in the North Atlantic, at the same time, its height is no guide as to the 
distance of the centre. It will ML on the approach of a southerly wind, 
and rise on the approach of a northerly one, though the latter may blow 
twice as hard as the former. 

North-East and North- West Squalls. These are produced in 
the manner alluded to at page 50, by one current of air trying to force 
its way through the opposite one. For instance, let us suppose a N.E. 
wind to be blowing against a N.W. one, (as at B, Fig. 1, N.H.) ; the 
N.E. wind should ascend, but in consequence of the vapour being 
repelled by the moon, or by the divergent rays of the sun, the atmosphere 
above is rendered cooler, and therefore denser. This current is therefore 
checked in its ascent, and also dammed up by the opposite stream, or 
N.W. wind, until its accumulated weight is sufficient to overcome that 
which had been the barrier to its further progress. Being overcome, 
and unable to withstand the pressure of the N.E. wind, the opposing 
current is borne upwards and onwards before the resistless stream. 

As soon as it is thus cut ofl*, its circulation ceases, its winds are 
stilled, and its vapours, being suddenly forced up into the cold atmosphere 
above, become condensed, are frozen into snow, and, being forced 
higher and higher, form the majestic and high-towering cumuli which 
usually herald the approach of the northerly squall. The electric fluid, 
too, becoming isolated, and thus checked in its onward progress, either 
returns to the earth unseen with the falling rain, or bursts through the 
surrounding atmosphere, its passage being marked by vivid flashes of 
lightning. 
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The barrier having been broken down — ^the breach effected — and 
the enemy (for such a N.E. or northerly wind is to a westerly one) having 
passed onward, the N.W. or westerly wind springs again into existence, 
faint perhaps at first, bat strengthening as it expands. Again it checks 
and dams np the N.E. wind — again the barrier is broken down — ^to be 
re-formed and broken down again and again, until the sun or moon at 
its setting weakens the current which its rising had strengthened. It is 
thus that the N.E. squall bursts forth — dies out — and the N.W. wind 
again springs up. The same movements occur when the two contending 
currents are from the S.W. and N.W. 

In the Atlantic, N.E, squalls occur when the gale is travelling nearly 
due east, or between S.E. and E. ; and N.W. squalls when it is travelling 
between N.E. and N. Squalls also take place at the opposite confluence^ 
but they are never so severe or well marked. 

The wind, on bursting through as described above, does not force off 
a portion of aU the belts which form the opposite current. It only 
carries off a portion of those which are nearest to the barrier, passing 
over the outer belts as it flows off at a tangent to the earth's surface from 
the place where it accumulated. Whilst a portion of it, instead of flow- 
ing over, forces its way down between these outer belts, thus causing the 
arching and light squalls of rain and baffling winds. Hence vessels 
situated near where the damming up takes place, or immediately to lee- 
ward of this position, may have terrific squalls, whilst others at some 
distance may have them very light. 

The barometer will generally rise and fall with the squalls, thus : if 
the vessel be directly to leeward of their place of formation, (the cloud- 
bank before mentioned) the barometer will rise as the squall bursts upon 
the ship, and faU again as the opposite current springs up. But if she 
be immediately under the place of formation or to windward of it, it will 
ri^e as the wind falls light, and fall again as it freshens. 

Storm- Tracks in the North ATiiANTic. The tracks of storms in 
extra-tropical latitudes no doubt vary somewhat at times, but I have 
generally found them run either with, or at right angles to the Lines of 
Equal Variation. West of 4:5'* W. long., they generally travel in the 
latter direction ; whilst eastward of that meridian, or between it and the 
shores of Western Europe, they generally take the former course, or 
with the Lines of Equal Variation. Thus, on the coast of America, 
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storms ordinarily travel to the N.E., (across the line,) hat, on nearing 
the Banks of Newfoundland, curve off to the S.E., and recurve 
again to the N.E. after passing the Azores. Along hy Boston, New 
York, the Delaware, and Chesapeake, many storms strike directly for 
the Gulf Stream, and then follow it across the Atlantic. On and near 
the Banks of Newfoundland, I have met storms travelling to the S.E., 
and others travelling to the N.E.^that is, both with, and across the Lines 
of Equal Variation. During the summer season, many gales are met with 
coming directly from Davis Strait, and travelling to the S. and E. North 
of the 40th parallel, and east of the 30th meridian, they mostly travel to 
the N.E. ; but on approaching the coast they are often affected by it. 
Their further progress seems to depend on the electrical ccmdition of the 
land, and storms are sometimes attracted, and at other times repelled, 
by it. Hence, near the shore, the tracks at times vary considerably. 

HuBBiOANES OP THE NoBTH ATLANTIC. — Those destructive meteors, 
known as West India hurricanes, occur most frequently during the 
months of July, August, and September, and occasionally in June and 
October. Throughout the year, however, gales of terrific violence 
happen, but little inferior in force to those above mentioned. I trust 
that enough has already been said to show that they are not circular in 
form, but are such as I have described above. Consequently they are 
more dangerous, and less easily avoided than the advocates of the 
Circular Theory would lead us to believe. Still, though we may not be 
able at all times to escape from the fiiry of the storm, we may, by having 
a correct knowledge of its mode of formation and progress, be so prepared 
as to be enabled to contend successfully with it, since " to be forewarned 
is to be forearmed.** 

There can be but little doubt but that the mode of action of West 
India hurricanes is uniform ; that they commence and end nearly alike ; 
and that their tracks are always nearly the same in the same localities. 
Thus, near the Windward Islands and between lO" and 80° N. lat., the 
usual track is about W.N.W. or N.W. by W., (true) beyond which they 
gradually curve off to the N.E. ; being about true north in the parallel 
of 30° and N.E. in 40** N. Hurricanes passing north of Barbuda, or even 
of Antigua, appear seldom to enter the Gulf of Mexico, whilst those which 
pass over Barhadoes or south of that island, do so frequently. Cape 
Florida, however, appears to be the diverging point, for on arriving near 
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this place they either turn off to the north and N.E., or else proceed 
direct for the Gulf of Mexico. 

From the data examined it appears that hurricanes in the West 
Indies commence with the wind either from N.E. or N.N.W., and end 
with it from the S.E. or south and west. If the diagrams be moved 
over a chart of these islands in a W.N. W. direction, it will be seen how 
this occurs ; why they commence and end with the wind from those 
quarters. Again, in SO* N. lat., they commence with the wind from the 
N.E. or S.E., ending with it from the S.W. or N.W. Further north 
they commence from the E.S.E. or S.S.W., and end at north or west. 
The above are of course only approximations and refer to places near the 
axis line of the storm ; the diagi^ams will show very nearly how the wind 
should be at places more remote from it. The most dangerous wind, 
when a gale is travelling to the W.N.W., is a N.N.E. or N.E. one, since 
it is only in front of a storm that the wind can blow from those quarters. 
I have already said that it is seldom possible to run round the front of a 
storm, from one side to the other, without meeting with a sudden shift. 
Consequently it is extremely dangerous to put a shipoflf before a*N.N.E. 
or N.E. wind, except she is well to the left; of the axis line, when the 
storm commences ; even then she may meet with a sudden shift, though 
the violence of the wind after it may not be very great. On the other 
hand, heaving-to, with the wind as above, is for the same reason equally 
if not more dangerous. 

The best plan, if caught near the axis line or a little to the right of 
it, is to haul close on a wind. By so doing the ship will pass out of the 
gale at a small angle to the line of progression, and, even should she not 
be able to escape altogether by so doing, there will at all events be more 
time to prepare for the worst, as the storm will not advance so rapidly on 
the vessel as it would if she were lying-to, or scudding across the front of 
the storm. Should the wind be from the north and west, (gale travelling 
to the W. or W.N.W.) then scudding to the southward, so as to keep 
the wind on the starboard quarter, is to be recommended, unless the 
vessel be at some distance to the right of the axis line, in which case it 
will be better to stand to the N.E., close-hauled on the port tack, until a 
shift occurs from that quarter, and then the ship should be put on the 
starboard tack. This last manoeuvre may appear rather a strange one to 
those who believe in the Circular Theory^ since, according to their 
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principles, a ship on the port tack cannot possibly head more than two 
points to windward of the centre. Such, however, is not the case. A 
ship on the axis line of a storm travelling W.N.W. may have the wind 
from the N.N.W. or even N.W., and consequently may head N.E. or 
N.N.E., or from six to eight points to windward of the centre, at the 
commencement of a storm. In all cases, however, the commander must 
be guided principally by his own judgment. Should he make up his mind 
to endeavour to scud across the front of the storm, he must not allow 
himself to be misled by the veering of the wind or falling of the barometer, 
as has too often been the case. For instance, let us suppose a ship to 
be scudding with the wind from the eastward, and that the commander 
believes the sfbrm to be travelling to the W.N.W. The wind veers a 
few points, say to N.N. E., thus leading him to suppose that his ship is 
outstripping the storm, and that all he has to do is to push on. But, 
having veered thus far, it becomes nearly stationary, perhaps hauls back 
a point ; the weather darkens, the barometer slowly falls, and the com- 
mander is led to suppose that the storm has altered its course, and is 
recurving, and that if he heaves the ship to, the storm will pass quietly 
on its way. The ship is accordingly hove-to, but instead of the barometer 
rising, the wind veering, and the gale passing quietly off, he finds to his 
dismay, when too late, that it has not altered its track ; that the wind 
does not veer, but remains stationary, increasing fearfully in violence ; 
that the barometer, which only fell slowly before, now tumbles dotm 
rapidly, and, in a short time, the vessel is perhaps involved in the most 
destructive part of the hurricane ; whereas, had he not been deceived, 
and thus led to heave his ship to, every hour would have put her 
in a better position. The foregoing is no picture conjured up by the 
imagination — it is drawn from life ; it has occurred again and again, and 
will occur so long as men are misled by the pernicious Circular Theory. 
It may still be said that ships have escaped by adopting its principles ? 
True : and the following diagrams will shew how one ship may escape, 
whilst another, in the same storm, may be destroyed by so doing. 

Let us suppose a storm to be travelling to the W.N.W., and that the 
wind is only in force under the rear crossing, thus : — 
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The feathered arrows shew where the greatest force of wind is ; the 
unfeathered, where moderate winds only may be met with ; and the 
dotted lines, the upper currents. A ship, running down the Trades, 
enters the storm at A ; wind hauling to S.E., with every appearance of 
a hurricane. The wind being S.E., the centre should bear S.W. ; and as 
the usual track is about W.N.W., the ship is hove-to, in accordance with 
the rules laid down. The storm passes on its way ; and the ship escapes. 
Another ship enters at B, carrying light winds until she gets to C, when 
the barometer falls, and the weather assumes a threatening appearance. 
The wind being about W.N.W. the centre should bear N.N.E. ; and 
the commander is led to suppose that he may scud to the eastward with 
safety. He does so ; and plunges headlong into the heaviest part of the 
storm at D. 
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Fig. 2 represents a storm, with the winds in force under the first crossing, 
travelling as before. A ship enters at A, with the wind light from the 
E.S.E. As the ship stands to the westward, the wind veers to the east- 
ward, and increases in force. The barometer, however, remains nearly 
stationary, perhaps rises a little, from which circumstance the commander 
is led to suppose that the storm is travelling in a different direction to 
what it really is, and that he cannot do better than scud. He does so ; 
the wind increases to a fearful extent ; and the ship is finally hove-to, or 
broaches-to ; and is dismasted, or perhaps founders. As soon as the 
ship is hove-to, the barometcr^begins to fall rapidly ; and it is then found, 
when too late, that the storm is travelling in the usual direction. 

Even if the ship had been hove-to at first, the barometer would have 
fallen rapidly, as the rear confluence approached ; leading the commander 
to suppose that the centre was approaching his position, and, consequently, 
that it would be better to scud. A ship entering at B would escape by 
scudding to the eastward. 

Scudding in a tropical hurricane, with an easterly wind, is at all 
times dangerous, and should be avoided, if possible. 

It is a very common occurrence for the wind to veer and haul seven 
or eight points at the commencement of a hurricane ; this happens most 
frequently near the axis line. Consequently the direction of the winds 
should be carefully noted, and marked down. Thus, suppose ^ 

we are near Barbadoes, and the wind is veering and hauling -^j^ 
from E.N.E. to N.N.W., by marking it down thus — l/^^ 
we shall see that we are on the western side of the storm, and 
in all probability, near the axis line. When the clouds, or wind and 
clouds, cross each other, they should be marked down in the same manner, 
as by so doing, we may form a pretty good estimate of our position in a 
storm. With the hurricane wind from the W., S.W., S., or S.E., in 
the tropics, in the N.H., it is easy to avoid the heavest part of it by 
standing out close-hauled on the starboard tack. As a general rule, it 
is better to do so, even though we should be standing out of a fair wind. 
Many a fine vessel, whilst endeavouring to make the most of a storm, 
has been caught in the rear confluence, and severely shaken by it. With 
ordinary gales it is very different, since we need not fear the confluence, 
if we have a good ship and are prepared for its coming. 

Having now described at some length the storms, &c., to be met with 
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in the North Atlantic, I have only to add, that the same remarks apply 
to all storms throughout the Northern Hemisphere, and to those of the 
Southern Hemisphere by substituting south for north, and vice versa, 
east and west remaining the same. I shall therefore merely allude in 
general terms to the gales met with in other waters, leaving the develop- 
ment and application of the principles to the reader's own judgment. 

Arabian Sea. During my recent stay at the Kooria Mooria Islands, 
I observed that the so-called Arab's Belat, described by Commander 
Haines, H.E.I.C.S., as local winds, were precisely the same as our 
Atlantic gales, their two sides, (currents,) and confluences, being 
beautifully marked. At Jibleea, the easternmost island of the group, 
these gales usually commence with the wind from the eastward, shifting 
rather quickly to S.S.E., and then veering to about S.S.W. or S.W. It 
then falls calm for a short time, and the Belat N.W. or northerly wind 
follows, blowing at times with considerable violence, especially on the 
western side of the bay. The BeUvt, or northerly winds, blow strongest 
in December, January, and February, becoming less violent as the sun 
draws towards the north. The southerly or S.S.W. winds (the right-hand 
side of the gale) are the reverse, being lightest during the above months, 
strengthening in force as the northerly (left-hand side) grows faint. 

These gales appear to form near the coast, and travel in a northerly 
or north-easterly direction, or along the land towards the Gulf of Persia ; 
and vessels bound up to Bombay may sometimes run with them for a 
considerable distance, so as to be well to windward on taking the N.E. 
monsoon wind. In proof of this, I may mention that a small schooner, 
which left the islands for Bombay in the middle of January, ran nearly 
500 miles to the N.E., with the wind from S.S.W. to N.W.— struck 
into the N.E. monsoon wind, and made an excellent passage, considering 
that it was made in the height of the N.E. monsoon season. Whether or 
not these gales occur immediately after the setting in of the monsoon, I 
have no data to determine. 

Hurricanes occur but seldom in the Arabian Sea; though, when 
experienced, they are sometimes very violent. Their usual track appears 
to be more northerly than that of the West India storms. They seem 
rather to follow the line of the Malabar coast. (See remarks on the 
Bombay Hurricane, and track, p, S2,J 

The Bay op Bengal is subject to frequent and violent hurricanes. 
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whose tracks are similar to those of West Indian hurricanes between 
the same parallels ; being at first about W.N.W. to N.W., curving off to 
the northward near the head of the bay. 

China Sea. Typhoons in the China Seas are of frequent occurrence, 
especially in July, August, and September. They are often of terrific 
violence. Mr. Piddington, in his chart of the China Sea, has represented 
many typhoons as travelling to the W.S.W., especially between the 
parallels of 17' and 23° N. lat., and between 112" and 120° E. long. It is 
of course possible, considering the form of the coast line from Fermosa to 
Hainan, that such may have been the case ; at the same time, I am rather 
doubtful of the matter. I have already shown that no dependence can 
be placed upon the tracks which have been calculated by the shifts of 
wind experienced by one or two, or even a few ships ; yet this is the 
principle, I believe, on which most of the tracks given in the above chart 
have been calculated. I am inclined to think that the tracks here will 
be found to be nearly in the same direction as in the Bay of Bengal, or, 
at all events, that they will not differ from them more than a couple of 
points ; a difference which in practice would be of but little importance. 
A N.E. or easterly wind is undoubtedly the most dangerous of any tiiat a 
ship can meet with, since it is often impossible to stand out of it on the 
starboard tack, in consequence of the proximity of the land. Scudding 
is often the only resource, and this, as I have already said, is dangerous 
at the best. If it be adopted, however, the remarks on the veering of 
the wind, &c., at page 74 should not be lost sight of. 

Paoifio Ocean. Very little, comparatively speaking, is known of 
the hurricanes of the North Pacific. Their tracks, however, from the 
data examined, are nearly or quite the same as those of the Atlantic. 
They occur most frequently near the entrance to the China Seas, but are 
sometimes met with on the American side. In July, 1852, whilst on a 
passage from Valparaiso to San Francisco, I met with a severe gale in 
8° N. and 119'' W. and ran with it for three days, wind veering from 
E.S.E. to S.S.E. It appeared to be travelling about N.W. by W. 

Arctic Ocean. From an extract from the log of H.M.S. Herald^ 
Captain Kellet, R.N. (vid. Sailors' Magazinej 1850) it appears that many 
of these gales enter Behring's Straits, travelling to the north-eastward. 
Whether any of them perform a complete circle round the pole or not, I 
am unable to say. I believe, however, that many of them enter the 
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Atlantic by the way of Davis Straits, and that to them may be ascribed 
the cause of those immense masses of ice drifting from that Strait into 
the Atlantic. I haye not the least doubt but that much valuable 
information respecting the tracks, rates, &c., of gales might be gleaned 
by carefully examining the logs of the different Arctic expeditions. 



SOUTHERN HEMISPHERE. 

Nothing can be more clearly marked or regular in their mode of 
action than the gales of the Southern Hemisphere. Their tracks, except 
where influenced by the land, are always very nearly the same, viz. : with 
the lines of equal variation. Thus between the coast of Patagonia and 
the meridian of the Cape of Good Hope, their track is about S.S.E. 
Hence the reason why ships seldom get good winds for running down 
their easting until after passing the meridian of Greenwich, when the 
effect of the Cape becomes apparent by drawing the gales towards it. In 
the vicinity of the Cape, they travel first in a S.E. or S.S.E. direction, 
coining from the Atlantic, sweeping round the Cape in an E., N.E., and 
N.N.E. direction, and passing round by Natal into the Mozambique. 
Many of them are doubtless dispersed near Natal, thus producing the 
severe thunder-storms so common in that locality. The passage of these 
gales along the coast towards the Mozambique Channel, produce the 
apparently prevalent N.N.E. wind shown in the Admiralty Wind Charts. 
The apparent prevalence of S.E. winds, west of Cape Agulhas, is produced 
in a similar maimer. 

According to the wind-charts, the prevailing winds from Cape Agulhas 
to Algoa Bay, during the southern winter, are from the S.W. and N.W. 
I have passed round the Cape at all seasons, and I have ever found, 
even in the middle of winter, (July) as many easterly as westerly winds. 
The *' prevailing brave west winds" prevail only in appearance; and I 
shall presently explain why this should seem to be the case. (See Note, 
p. 81.) The continuance of any wind at a ship depends upon the rate 
and direction of travelling of the gale, and of the ship meeting it. And 
as the lines of equal variation from the meridian of the Cape to about 
90° east coincide very nearly with the Great Circle or rather Composite 
track to Australia ; whilst gales travel in the same direction, at a rapid 
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rate, say 15 or 20 knots per hour, and sometimes even faster, we have 
here the explanation of the splendid runs which some of our clippers have 
made along this portion of their route. They have not met with more 
westerly than easterly winds, hut they have followed up the westerly 
while they passed through the easterly gales. The same holds true for 
the track hetween New Zealand and Cape Horn. 

From 90° east to the south coast of New Holland, the tracks are 
more uncertain. Many gales are drawn directly towards the land, whilst 
others pass off to the south and east. Many storms, especially in the 
summer season, travel directly in upon the land of South Australia, and 
Victoria, producing what colonists call " Brickfielders " (hot winds) and 
** Southerly Busters," the latter being nothing more than the sudden 
shifbs at the confluence of a gale. 

Storms in the Southern Ocean commence from the N.E. or N.W., 
and end at S.W. or S.E. If a diagram be laid on a chart with the axis 
line in an easterly direction, it will be seen how this occurs. Many of 
the gales that sweep along between New Holland and South America turn 
southward on nearing the latter, passing round Cape Horn, off which point 
they run into and neutralise each other ; hence the variable winds, and 
barometrical anomalies in that vicinity. 

The apparent concentrating of the N.E. and S.W. winds in the storm 
of the Celestial and Hooghly, (vid. Merc. Mar, Mag., vol. iii., p. 167) 
was nothing more or less than the coincid*ence of the end of one gale 
with the commencement of another. The S.W. wind was the last of the 
one, and the N.E. wind the first of the other. 

As a general rule, gales in the Southern Ocean travel much more 
rapidly than in the Atlantic ; many of them, however, are extremely 
small, cover but a small area, and consequently last but a short time, 
especially with dull-sailing vessels. Nothing indeed can be more variable 
than the winds experienced in this part of the globe by slow, or even fair 
sailing ships, and often too at the very time when clippers have scudded 
for days together with hrave west winds. Yet even these are at times 
deceived, and meet with baffling or foul weather when least expected. 
Our commanders and officers have been recommended to note carefully 
the winds, &c., met with during their voyages, so that their observations 
may be a guide to themselves and others on future occasions. Wind- 
charts have been drawn up and published from the data afforded by such 
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notes and logs, purporting to show where certain winds are to be met 
with. Are they correct ? Can we place confidence in them ? For our 
own part, we believe them to be as correct as an Ephemeris would be, 
if calculated by an astronomer who made no allowance for the movement 
of the earth. In compiling the wind-charts, no allowance has been made 
for the movement of the storms, or of the ships on board of which the 
observations were made ; and hence the winds met with one voyage are 
no criterion as to what may be experienced on the next.* 

The clipper sails, and makes a splendid passage ; perhaps even two 
or three. She sails again, and her commander, as he glances over the 
logs of previous passages, feels confident of success, so much so that he 
would almost stake his life upon the issue. She sails, but instead of her 
commander meeting with the " brave west winds," &c., as he felt confi- 
dent that he should do if he stood on a particular route, he finds to his 
chagrin that the whole system of the winds is apparently out of order, 
so that instead of having fine dashing breezes, he is detained for days 
by light baffling airs, or perhaps fresh easterly gales. He finds that his 
notes, logs, wind-charts, &c., are all astray; ''he has got into a streak 
of ill-luck," (?) and instead of making ** the quickest passage on record," 
he finds perhaps on arrival that some ** old tub" has made nearly as 
good a passage as the crack clipper. How is this ? he ^sks himself. 
How is it that the winds are so different from what they were on the last 
passage, and that they do not agree with the wind-charts ? The answer 
is simple : neither the moon nor the planets were then in their present 
position, and consequently their influence was not the same. The gales 
have thus been accelerated or retarded in their rates of travelling and 

* The apparent predbminance of westerly winds, on which Captain Maury has based his 
assumptions, admits of an easy explanation, as follows : — All gales, in extra-tropical latitudes, 
travel more or less towards the east ; and in the Atlantic their average rate of progression 
may be taken at about eight miles per hour. A ship outward bound, taking an easterly wind, 
may easily run to the westward at the rate of eight knots per hour. Consequently, as the 
ship and the gale are travelling in opposite directions, they are leaving each other at the rate 
of 16 knots per hour, and, in the case of a gale 600 miles in length, the ship would only carry 
the easterly wind about 87^ hours. But a ship meeting a westerly wind will do little more 
than hold her own, and hence the westerly wind will appear to her to last nearly double the 
time that the easterly one lasted. Should a ship be hove-to in a westerly wind she will drive 
nearly in the same direction as that in which the storm is travelling, hence she will drive 
with it ; but if she be hove-to in an easterly wind, she will drift in an opposite direction to, 
and out of the gale. 

A ship homeward bound, taking an easterly wind, is close hauled, and soon stands out of 
it ; whilst, if she meets a westerly one, she will scud with it, perhaps for days together. 

M 
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the same portions of them have not been developed at the earth's surface. 
They have perhaps changed their tracks a little in consequence of a 
change in the electric condition of adjacent land or surrounding waters, 
or perhaps from causes which are yet unknown to us. Hence the differ- 
ence in the winds met with on different passages. The wind- charts 
which have been published, especially those for high latitudes, are little 
better than so much waste paper. They are naturally erroneous, calcu- 
lated on wrong principles, and no reliance can be placed in them. 
Commanders bound to Australia have been advised to " go South," for 
by so doing they will be sure to meet with strong westerly winds. My 
advice is: *' Follow the gales, but do not go south more than you can 
help. Above all, do not wed yourself to any particular parallel." In 
the Southern Ocean the same precautions must be taken to guard against 
being caught unprepared for the passage of the confluences, as in the 
Atlantic, and the same rules will apply to both by interchanging the 
words south and north. 

Thus, a gale commencing at the N.W. backens to the westward, and 
then shifts suddenly to the southward, or it may begin from the N.E. 
and, after blowing a short time, veer quickly to the westward ; blowing 
hard perhaps on first veering, and then moderating off ; or it may be 
moderate at first and the weather assume a fine appearance, and after 
remaining a short time, come on suddenly from the S.W., blowing harder 
than ever. These shifts are met with in the left-hand side of a gale 
only ; in the right-hand side the wind will commence from the N.W., 
shifting quickly to E., and increasing rapidly in force as it veers to 
S.E., or it will commence from the N.E. or E.N.E., veer to S.E. and 
then shift to S.W. (See Diagram S.H., 1, 2, and 8.) 

HuBRiGANES. The southern Indian Ocean is notorious for its hurri- 
canes. They occur most frequently in February, March, and April, and 
are least frequent in June, July, and August. They are seldom met with 
in great force between the equator and 10° S. latitude, but from that 
parallel to 25° S. they are frequent and violent. 

Between 10° and 20° degrees S., their usual track is about S.W. by 
W., becoming more southerly near the Tropic of Capricorn, after passing 
which, many of them are said to curve off to the S.E. Near Mauritius 
and Rodriguez the average track is about S.W. by S. In the Timor 
Sea the usual track app^ijftrs to be about W.S.W. by W., and it is very 
probable that many of them sweep round the west coast of Australia. 



WINDS AND THEIB COURSES. 88 

The above are the average tracks given in the different works on 
Storms, bat I am inclined to think that few, if any, re-curve to the S.E. 
80 suddenly as has been represented. I have already shown canse for 
doubting the identity of the CuUoden's storm with that met with by the 
Rctcehorsej and am satisfied that in more than one case, ordinary gales 
have been confounded with contemporaneous hurricanes. 

As a general rule, hurricanes in the Northern Hemisphere do not 
re-curve to the eastward of north until after passing the SOth degree of 
latitude, and I believe the same will be found to be the case in the 
Southern Hemisphere, i.e. as a rule they do not turn eastward until after 
passing 30° S. The above, however, like most general rules, is no doubt 
subject to some exceptions. 

South Pacific. Hurricanes, no doubt, frequently occur here, but 
having cruized but little in these waters, I cannot speak from personal 
observation as to the hurricane tracks, &c. I believe, however, that they 
will be found to be nearly or quite the same as those in the Indian Ocean. 

Pamperos op the River Plate. Mr. Piddington, in his H<yrn 
Book, after giving two or three extracts relative to these storms, con- 
cludes his remarks as follows : *' We may thus dismiss this class of 
the minor hurricanes as certainly belonging to that of the right-lined, 
and not circular gales." Having spent a few months in the Plate, and 
having witnessed at least a dozen of these visitants, I say unhesitatingly 
that such is not the case. Though small, they are as perfectly formed as 
the Bermuda, Azorean, or Madeira gales. In proof of this it is needless to 
quote from my own notes or logs, as I can avail myself of the very evidence 
quoted by Mr. Piddington. For instance, at page 191 of the Horn 
Book, we find the following extract from " the voyage of H.M.S. Beagle.'' 

**0n the SOth January, 1829, the Beagle was standing in from sea 
towards the harbour of Maldonado. Before mid-day the breeze was 
fresh from the N.N.W., but after noon it became moderate, and there 
was a gloominess and close sultry feeling, which seemed to presage 
thunder and rain. During three preceding nights, banks of clouds had 
been noticed near thq S.W. horizon, over which there was a frequent 
reflection of very distant lightning. The barometer had been falling 
ever since the 25th, slowly but steadily, and on the SOth, at noon, it was 
at 29.4 inches, and the thermometer at 78°. . At about three o'clock, the 
wind was light, and veering about from the N.W. to N.E. There was 
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a heavy bank of clouds in the S.W., and occasional lightning was visible 
even in daylight. There were gusts of heated wind. At four, the breeze 
freshened up from N.N.W., and obliged us to take in all light sails. 
Soon after five, it became so dark towards the S.W., and the lightning 
increased so much, that we shortened sail to the reefed top-sail and fore- 
sail. Shortly before six, the upper clouds in the S.W. quarter assumed 
a singularly hard and rolled or tufted appearance, like great bales of 
black cotton, and altered their forms so rapidly, that I ordered sails to 
be shortened, and the top-sails to be furled, leaving set only a small new 
fore-sail. Gusts of hot wind came off the nearest land at intervals of 
about a minute. The wind changed quickly, and blew so heavily from 
the S.W., that the fore-sail split to ribbons, and the ship was thrown 
almost on her beam-ends. * * * ♦ After seven, the clouds had 
almost all passed away ; the wind settled into a steady S.W. gale, with 
a clear sky.'* 

Again, at the same place, Mr. Piddington gives us the following 
description of these storms, extracted from " Webster's voyage of the 
Cfianticleer'' — 

** The following indications of a Pampero have frequently fallen 
under my observation — The weather is getting sultry during a few days, 
with a light breeze from the E. and N.E., ending in a calm. A cool 
light wind then sets in from S. or S.E., but confined entirely to the lower 
strata of the atmosphere, while the clouds above it are moving in the 
opposite direction, from N.W. to S.E. The northern horizon, as night 
advances, becomes dark, with heavy lowering clouds, accompanied with 
lightning from the E. or N.E. The southerly wind now ceases, and is 
followed by variable winds from the northward. Heavy clouds are thus 
brought over ; and lightning, accompanied by thunder, follows in a most 
terrific maimer. The wind veers gradually to the westward in violent 
gusts, the lightning becomes more vivid, and the thunder more awful ; 
a gale of wind follows from the S.W., more violent, but of short duration, 
and fine weather begins." 

Now, what were these shifts from N.W. to N.E., N.N.W., and then 
S.W., but the shifts at the confluences of a gale travelling to the eastward. 
Lay diagram 1, S.H., over a chart of the River Plate, with the axis 
line in an east and west direction, and it will be seen at once how the 
shifts occur. The extract from the " Voyage of the Chanticleer " shows 
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distinctly that there were two gales in contact. This is almost invariably 
the case, and hence the vivid lightning which usually accompanies them ; 
for^though lightning sometimes occurs at a confluence without two storms 
being in contact, it is never so intense. 

The appearance of the Pampero is not always the same, but varies 
according to the manner in which the storm is formed. Sometimes it 
begins from the westward, and gradually freshens into a gale, veering a 
little to the S.W., and then dies off rather quickly. At other times it 
comes bvU end first, bursting on the ship suddenly and with terrific 
violence. When it comes on in this way, it seldom lasts long, but 
moderates off quickly. 

The two sides of a Pampero are never equally developed at the earth's 
surface ; hence they often appear as if they were nearly straight, or 
** right-lined gales." Many of the thunderstorms which occur in England 
are strictly analogous to the Pamperos of the River Plate. They are 
produced in the same maimer, and both the one and the other are 
often followed by a brisk westerly gale. 



In endeavouring to deduce the general laws by which hurricanes and 
gales are governed, I have confined myself to the evidence furnished 
by the logs of others, and more especially to that collected by the 
advocates of the Circular Theory, It may not, however, now be out of 
place to give a few extracts from the Journal of my last voyage, as 
furnishing examples of the practical application of the above principles to 
storms and gales met with in both hemispheres. 

September 12th, 1859. Noon, (civil time) weighed anchor and was 
towed out of the Mersey. 5 p.m. Pilot left the ship. Made all plain 
sail, with a moderate breeze from the southward. Barometer falling. 

ISth. 1 A.M. Abreast of Point Lynas. Strong gales S.S.W. ; 
double-reefed the top-sails and kept off, intending to go by the North 
Channel. 4 a.m. Moderating. 8 a.m. Calm. Barometer 29.88 
(first confluence), 10. Breeze springing up from the S.E. to E.S.E. 
Bore away for the South Channel, keeping down the Irish shore. Bar., 
rising. Wind, east. — p.m. Strong breeze, with rain at times. 
Wind, E.N.E. 8 p.m. Bar., 29.50. Midnight. The Tuskar bore 
west 15 miles. Wind, N.E, 

14tth. — A.M. Freshbreeze from the N.E. Noon. Lat.,5r 02'. 
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Lati^., 6° 26' W. Bar., 29.60. Wind, N.E., moderate and fine. 
— P.M. Wind, gradually veering to the northward and moderating off. 
Midnight. Light airs. (End of the first gale, which was travelling to 
the north-eastward.) 

1 ^ih, — A.M. Wind, springing up from S. W. by W. ; stood to N. W. 
Bar., falling. Wind, veering to the southward and fi-eshening. Noon. 
La«.,(acct.)60«9'. Lon^r., 7° 25' W. J5ar., 29.40. Squally, with rain. 
Beefed top-sails. Wind, became stationary for a short time, and then 
began to haul to the westward. Tacked to the southward. Kept close- 
hauled on the starboard tack. Wind, veering to the westward and N.W. 
Midnight. Squally-looking weather. Wind, N.N.W. Bar., lifting. 

l^th. — A.M. Wind, N.E. (rear confluence was now passing. 
Bar., rising. Noon, Lot., ( by obs.,) 48° 07'. Long., 9° 20'. Bar., 
29.50. A heavy swell from the westward. 

llth. Noon. Lat., 46° 01'. Long., 11° 25'. Bar., 29.95. 
Wind, N.E., light and fine. Midnight. Bar., 80 inches. Light airs 
from the N.E. (End of the second gale travelling about E.N.E.) 

From noon of the l&th, to noon of the 22nd, light breeze from the 
W. to N.N.W. (This was the verge of a third gale travelling the same 
as the last.) 

22nd. — P.M. A light breeze from the S.W. Sunset. A dark 
bank of clouds extending round the horizon, from about S.W. to N.W., 
broken here and there by gaps through which the blue sky might be 
seen. Above this, and extending a short distance on either side of the 
place where the sun set, was another bank of clouds of a dark crimson 
colour. This bank was about 3° in altitude, the lower one being about 
5°. Above these, and radiating from the place of sunset, spreading out 
like a fan, appeared streaks or veins of bright yellow, shaded with umber ; 
whilst between the veins the dark blue sky appeared in strong contrast. 
Midnight. Moderate breeze from the S.W. 

2Srd. — A.M, Fresh breezes and cloudy. Wind, S.S.W. Bar., 
29.62, falling. (The bank of clouds marked the first confluence of a 
gale travelling to the N.E.) Noon. Lat., (by obs.) 88" 09' N. 
Long., 18° 10' W. Bar., 29.55. Wind, S.W. Spoke the ship 
Elizabeth Eose, from London for New Orleans.* Long belts of cumulus 

* Shonld the above meet the eye of the commander of the EUzabeth Bose or any of his 
Mends, an abstract of the log of that vessel from the 28rd to the 80th September, addressed 
to the author, at his publishers, will be regarded by him as a great favor. 
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stretching from S.W. to N.E. (with the wind, showing that the first con- 
fluence had passed, and that we were in the side of the gale.) Breeze 
freshening, and Bar. falling a little as we stood to the westward, and 
the reverse when standing to S.E. (Working to windward along the 
the verge of the gale.) 

^Uh. 4 A.M. Tacked to the westward. Moderate breeze and fine 
weather. 10 a.m. Breeze increasing. A heavy swell coming from 
N.W. ; every appearance of a severe gale to the westward. Noon. 
Lat., (by obs.,) 87° 17' N. ' Long., 13' 42' W. Bar., 29.80. Fresh 
breeze and cloudy. Spoke ship Aliquis from London to Calcutta. — p.m. 
Wind and sea increasing. Sky looking dark aoid threatening to the 
westward. Bar., falling slowly. I have seldom seen the belts so dis- 
tinctly marked as they are in this breeze. There are long banks of 
cumulus stretching with the wind from about S.W. to N.E., running 
parallel to each other, with broad clear spaces between them. Immedi- 
ately under a belt the wind increases, and veers and hauls a point or 
two; but between them it is light and steady. 4 p.m. Weather 
looking worse, ^ar., still falling. Tacked to the S.E. 8 p.m. Wind, 
moderating. Bar., rising, and weather looking better, clearly showing 
that we are standing away from the gale. 

25th. — A.M. Light breeze, and fine clear weather ; after which 
it hauled to the westward, and died out to a calm. Noon. Lot., (by obs.,) 
86° 04'. Long., 12° 58' W. Bar., 30.00. (End of the fourth gale, 
which was travelling N.E. or N.E. by E.) 

From the 25th to the 28th, we had light airs from the S.W. and W., 
being on the verge of a fifth gale, travelling about E.N.E., the end of 
which took us into the trades. 

Southern Ocean. Nov. 6th. Noon. Lat., (by obs.) 26° 11' S. 
Long., 31° 01' W. Bar., 29.95. Thermometer: air, 72°; water, 70°. 
Wind, E. by N. — moderate breeze and cloudy. Sky overcast with 
cirrus, &c. A dark bank gathering in the west ; every appearance of a 
gale coming up astern. 9 p.m. Wind veering to N.E. by E. ; a heavy 
swell from the southward. 

1th A.M. Dark threatening weather. Wind, N.E. by N. The gale 
has gradually advanced on us, and is travelling about S.S.E. 10 a.m. 
Furled top-gallant-sails, and reefed top-sails. Noon. Lat., (by acct.) 
28° 19' S. Long., 28° 48' W. Bar., 29.77. Therm.: air, IV; 
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water, 1 OP. ^imi, N.E.byN. Dark, cloudy weather. — p.m. Rain. 
Wind, veering a little more to the northward. Sunset, A dense mass 
of clouds settling down to the southward. Upper clouds moving up from 
the eastward over the moon. Lower scud going nearly due south. 

Sth, — A.M. Heavy rain. Wind, blowing in gusts from the 
N.N.W. Bar,, falling a little. Sun came out quite warm for a short 
time. 11a.m. Thickening in again. Noon. Z/af., (by acct.)30°13' S. 
Long., 25° 42' W. Bar., 29.60. Therm. : air, IV; water, 66^ Sud- 
den change. Wind, N.W. by N. Dark, gloomy weather. 8 p.m. 
Raining in torrents ; wind blowing in gusts. (Close to the point of con- 
tact under the confluence.) 8.30 p.m. Nearly calm. 6 p.m. Still 
raining. A dense mass of clouds to the southward, having a bright 
luminous spot near the centre. 8 p.m. Blowing hard ; sky breaking a 
little. Double-reefed top-sails. 9 p.m. Weather more moderate. Bar,, 
rising. Moon shining forth splendidly ; scud and cumulus passing over 
her at a rapid rate. Wind, N.W. by W. Clouds travelling about 
E.byS. Midnight. More moderate. Lightning to the N.E. (Another 
gale in contact.) 

Qth. — a.m. Moderate and clear. Wind, W.N.W. Noon. Lat., 
(by obs.) 30" 46' S. Long,, 22° 19' W. Bar., 29.60. Therm. : air, 
7V ; water, 68^ Wind, W.N.W. Fresh breeze and clear. 

10^^. — A.M. Light squalls. 8 a.m. Steady breeze at west. 
Fine clear weather. Noon. Lat., (by obs.) 31° 20' S. Long., 19° 56'W. 
Bar., 29.76. Therm.: air, 69°; water, ^%^°. Wind, W. ; moderate. 
(Scudding to the south-eastward with the gale.) 

11th. — A.M. The wind has gradually died away. Sky overcast. 
10 A.M. Calm ; dark, gloomy weather. (End of gale travelling about 
S.S.E.) Noon. Lat., (by acct.) 81° 51' S. Long., 18° 28' W. 
J5ar., 29.83. TJverm.: air, 65°; water, 65^°. Wind, light, and from 
the eastward. (Commencement of new gale.) 5 p.m. Breeze freshen- 
ing. Dark, gloomy weather. 8 p.m. Wind, veering to the northward. 
Strong breeze, with rain ; reefed top-sails. Close-hauled on the port 
tack. Upper clouds (cirrus) passing over from the N.N.W. to S.S.E. ; 
lower, (cumulus) E.N.E. to W.S.W. Midnight, Fresh gales. Wind, 
N.N.W. 

12^^. — A.M. Wind, veering to N.W. Noon, Lat,, (by obs.) 
82o 44' S. Long. 16" 03' W. Bar,, 29.59. Therm.: air, 68°, water, 
64i°. Wind, N.W. 
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Idth. Noon. Lot., Q9P 28' S. Long., 18° 03' W. Bar., 29.62. 
Therm.: air, 69", t(;afor, 6 5^ TFirwi, N.W. Skyovetcast. (S^ftidding 
in the left side of the gale, which is travelling to S.E.) 12.80. PTiwd, 
W.N.W. Heavy swell from S.W. 7.80 p.m. Squally ^ with rain. 
Windf shifted to the sooth. (Bear confluence.) 

From the 18^^ to ihe 16th. Southerly winds. Strong at first, but 
gradually moderating off, and barometer rising. 

17th. 4 A.M. Light breeze from the S.S.E. Bar., higher than it 
has been since leaving England. (Extreme western part of the gale.) 

The next gale commenced on the evening of the 18th, from the N.E., 
and ended at midnight of the 20th. Wind, W.S.W. From the 21st 
to the 80th November, had three distinct gales, travelling between S.E. 
and E. at a rapid rate. 

QOth. Noon. Lat., 87° 62' S. Long., M^ 85' E. Bar., 80.00. 
Therm. : air, 69^, waUr, 6T. Wind, E. to E.N.E. light and fine. 
— P.M. Breeze freshening, and veering to the N.E. Sky nearly over- 
cast. Cirrus, Ac. moving rapidly up from the N.W., whilst beneath, 
small patches of cumulus are passing across at right angles to the ciiTus 
above, or with the wind. (In front of a gale travelling to the E.S.E.) 

Dec. Igt. — A.M. Water dark green, indicating deep soundings. 
Temperature fallen 6** since noon. A sort of ground - swell every now 
Mid again. Noon. Lot., (by obs.,) 88" 19' S. Long., 2T 19' E. 
Bar., 29.76. Thrnn.: air, 66%- water, 62^ Wind, N.E., moderate 
breeze. Cumulus passing over from N.E., cirrus from N.W. to S.E. 
Closed hauled on the port tack. (Edging to the left of the axis line, so 
as to get the westerly wind.) 8 p.m. Cirrus clearing off; breeze 
freshening; heavy clouds hanging round the horizon to the N. and 
W. Barometer has gradually fallen. (First confluence approaching.) 
Midnight. Fresh breeze from the N.E. by N. ; heavy clouds astern. 

2nrf. 2.80 A.M. Wind, veered suddenly io the N.W. (First 
confluence.) 4 a.m. Light breeze, W.N.W. 8 a.m. Nearly calm. 
(Between the belts near the vortex.) At this time the belts of clouds 
north of us were beautifully formed, and were sweeping past us in the 
segment of a circle, coming in from the S.W. and turning off to the S.E. 
The clouds forming them were being driven with the wind at a rapid 
rate, showing that there was a strong gale above ; yet there wm scarcely 
a breath of air at the surface of the water. Above, the sky was beautifully 

N 
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clear, and the sun was ponring his rays through between the belts to 
the N.E. of US. A little south of us, two more belts were passing in the 
same direction as those to the northward, namely, from the S.W. towards 
the N.E., E., and S.E. South of these were other belts of clouds, also 
well formed, but moving in an opposite direction, i,e, from N.E. to 
S.W., W., and N.W., showing the opposite side of the gale. Between 
the two systems of belts was a water-spout, which appeared to govern the 
movements of the whole, since all the clouds were travelling bodily in the 
game direction, and at the same rate, namely, about E.S.E., and at the 
rate of about 14 knots per hour. There were two distinct series of belts 
of clouds. In no case did a belt perform a complete circuit. East of 
the centre their contact formed a dense mass of cumulus and nimbus ; 
whilst westward from it the clouds were beautifully interwoven, forming 
a sort of net- work. About 8.30 the breeze began to freshen a little from 
the westward. At this time the weather looked so fine, that the officer 
of the watch and the men were standing by ready to set the studding-sails, 
and were not a little surprised when I passed the word to call all hands 
to shorten sail, and close reef the top-sails. The centre had passed, but 
the rear confluence was yet to come. Judging from the moderate 
strength of the first confluence, and from the appearance of the clouds, 
I felt satisfied that the rear one would be somewhat violent ; and I was 
not deceived, for the men were scarcely down from aloft, when the 
storm burst upon us from the S.W., and we bore away to the E.N.E. 
under a strong double-reefed top-sail breeze. The force of the wind 
struck us at the instant we were passing under the first of the cloud- 
belts forming the right-hand side of the gale, and which were now at 
right angles to the direction of the wind ; showing that this S.W. wind 
ascended as soon as it issued from under them. Noon, Lot,, (by acct.,) 
38*' 00' S. Loru/., 29' 59' E. Bar., 29.72. Therm., air, 68% water, 
62". Wind, S.W. Strong gale. Sky breaking. Clouds clearing off. 
8 P.M. Moderating.. 

Srd. — A.M. Moderate and cloudy. Noon. Lat., (by obs.,) 37° 
13' S. Long., 32" 36' E. Bar., 29.93. Th^m., air, 64*, water, 67°. 
Wind, S.W. to S.S.W., moderate. Gale dying out. 

From the 4th to the 13th, had two more gales, travelling at a rapid 
rate. All, that was required was a fast ship, and ** brave west winds" 
might have been carried to any distance. 
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ISth Dec. Noon. Lat. 84*' 06' S. Long., 61° 28' E. Bar., 
29.86. Therm., air, 70°, water, 65°. Wind, N. by W., steady breeze. 
— P.M. Scud flying across at a rapid rate. Ship close hauled on the 
port tack. 4 p.m. Scud clearing oflf ; sky overcast from the zenith 
down to the western horizon with cirrus and cirro-stratus ; the former 
apparently radiating from a bank of cumulus to the N.W. At sunset the 
sky had a strange appearance : cirrus, cirro-stratus, and cumulus of 
every form and hue, overspreading the western sky; whilst to the N.E. 
appeared cirro-stratus, shaded with umber,^ ttnd fringed with gold. 
Beneath, the sky was of the soft mellow colour, which is often seen at the 
rising of the moon on a summer's evening. The sea very smooth, except 
occasionally a long swell from the S.W. From the appearance of the 
sky, I am inclined to think that there is something more than common 
astern. 10 p.m. Long belts of scud flying across with the wind at a 
rapid rate, and yet we have but a moderate breeze. We are evidently 
in front of a storm, and to the left of the axis line. Midnight. Breeze 
increasing a little. (Edging out on the port tack.) 

14*^. 4 A.M. The scud cleared oflf ; the sky above being of a leaden 
hue, whilst beneath, and standing out in bold relief, were large patches 
of cumulus, looking as though they had been daubed over with a mixture 
of red lead and vermillion, and, from the reflection, our masts, sails, &c., 
appeared as though seen through the glare of an immense flxe. 

I was now quite sure that a hurricane was travelling up from the 
N.W. to S.E. At eight, the dark leaden clouds cleared oflf, and the sky 
became nearly overspread with cirrus. Here and there the cloud was 
rolled up into immense balls, whilst in other places it was dragged and 
torn into a thousand forms. This, together with the cumulus whirling 
and twisting about in every direction, formed a picture never to be 
forgotten. 

Noon. Lat., (by acct.) 38^^ 08' S. Long.,M'' 24' E. Bar., 29.54, 
having fallen .82 since yesterday at noon. Therm. : air, 71°, water, 74°. 
Wind, N. by W. Strong breeze. Sent down royal-yards, booms, &c. 
Sky looking fearful to the W.N.W, 12.80. Wind, increasing. Bar., 
falling rapidly. Double-reefed the top-sails ; furled mainsail, jib, and 
spanker — passing extra gaskets. 2 p.m. Blowmg hard; furled the 
fore-sail and close-reefed the top-sails. The sky at this time had a 
frightfal appearance, but from the direction of the belts, &c., I was sure 
that the body of the storm would pass south of us. Up to this time the 
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wind had remained nearly steady at N. by W. 3 p.m. Blowing hard, 
a heavy sea getting up. 4 p.m. Bar., 29.87. Wind, veering and 
blowing in heavy gasts ; fdrled fore-top-sail. p.m. Moderating a little. 
Wind, veering fast. Bar,, oscillating, (mean) 29.85. 7.80 p.m. 
Raining. Wind, shifted suddenly to the southward. (Rear confluence.) 
Bar., rising rapidly. 8 p.m. Bar., 29.55. Wind, S.S.W. Squared 
away to the N. by E. During the night had moderate breeze from 
S.W. by S. to S. by W. 

15th. — A.M., Light breeze and fine weather. Ominous looking 
bank of clouds settling down to E.S.E. Note. According to the 
Circular Theory, the wind remaining nearly steady at N. by W. whilst 
the vessel was making an E.N. E. course with a falling barometer, the 
centre should have borne W. by S. and the gale should have been 
travelling E.N.E., gradually gaining on us. Consequently, on this 
theory, the proper course to adopt would have been to keep off before the 
wind. Had we done so, a few hours would have found us in the heaviest 
part of the storm. The storm was travelling about S.E. or S.E. by E., 
and by hauling out to the E.N.E. we gradually diverged from the axis 
line. The sudden shift of wind at 7.80 p.m. was at the rear confluence, 
and occurred, I believe, at least 80 or 100 miles from the centre of the 
storm. 

THE CIRCULATION OF THE ATMOSPHERE. 

A treatise like the present would, of course, be extremely imperfect 
if it took no notice of the general system of Atmospheric circulation, on 
which all connected with Storms must depend ; yet in touching upon this 
subject, I do so with considerable dif&dence. The theory I am about to 
state, I by no means wish to state dogmatically ; for far more time and 
data would be required to establish it in all its details than I have now at 
my command. At present I only suggest it as a matter of discussion, 
and as a theory which appears to me probable in itself, free from 
the gross inconsistencies which may be pointed out in those of 
Captain Maury and others, and capable of affording a satisfactoiy explana- 
tion of a greater number of atmospheric phenomena than any other 
system with which I am acquainted. 

I believe then that the Circulation of the Atmosphere depends entirely 
on the electric or magnetic currents produced by the influence of the 
celestial bodies, and espocially by that of the sun. The rays of that 
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luminary generate currents of electricity, and these — currents of air. 
The laws of equilibrium require the existence of a counter current for 
every stream thus generated ; for the air in flowing off not only leaves a 
partial vacuum at the point of departure, but displaces a portion of the 
atmosphere in its progress, which, flowing outwards, has a natural ten- 
dency to recurve and fill the vacuum caused by the outflowing current. 

Whether the above be the cause or not, the following general Laws 
will be found to obtain : — A current of air, generated in the warmer, and 
passing off towards the cooler regions, in a north and westerly direction, 
(in the Northern Hemisphere) becomes cooled, and is gradually repelled, 
so that it assumes first a westerly and then a south-westerly direction, 
thereby returning to the warmer regions. A current flowing from the 
cooler towards the warmer regions, in a south-easterly direction, as it 
becomes warmer, is repelled to the E. and N.E., and it thus returns to 
about the same parallel from which it started. A current flowing out 
from the warmer towards the cooler regions, in a north-easterly direction, 
is not repelled but rather attracted, its course thus becoming more 
northerly as it advances ; whilst in the same way, a current flowing from 
the cooler towards the warmer regions, in a south-westerly direction, 
becomes more southerly.* The above laws apply to the Southern 
Hemisphere if we interchange the words South and North ; East and 
West remaining the same; and they apply to all systems of winds 
whether stationary or progressive. 

Trade-winds and monsoons are nothing more than different portions 
of stationary systems or gales. THe S.W. monsoon and S.E. trades of 
the Indian Ocean are two distinct currents. I at one time thought 
otherwise, but ocular demonstration has convinced me that this is the 
case . The crossing of the winds and points of contact are clearly marked, 
and it is by these crossings, &c., that the trades are at times rendered 
so squally and uncertain. The westerly stream near the equator is 
common to both Hemispheres, and it is between this and the counter- 
current (the trades) that the hurricanes are formed, whilst most common 
gales are formed at the trade confluences, the currents generating them 
taking the general direction of the main streams. Gales, however, may 

• I have said " fhe currents are repelled or attracted as they become cooler or warmer." 
Perhaps I should rather have said, as they become positively or negatively charged ; since I 
believe heat to be the effect of electric action. I do not believe, for instance, that the Ban's 
rays convey any heat directly, but only that they render the electricity of the earth active, 
and this produces heat. 
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be formed wherever decomposition of water is taking place to any extent ; 
for the gases by ascending will generate an electric current, and this 
again an air current as before described. 

The changes which take place from the influence of the sun and moon, 
cause the same current at one time to ascend and at another to descend, 
and it is during these changes that most of the gales and hurricanes are 
formed. The mn*8 crossing the line is often attended by violent storms 
known as the equinoctial gales. These are produced by the influence of 
the sun and moon becoming suddenly reversed as it were, whilst at the 
same time those bodies act more powerfully in opposition to, or in con- 
junction with each other, when near the equator, than at any other time. 

Captain Maury, in his Physical Geography of the Sea, attributes the 
N.E. trades and S.W. monsoons to the eflfect of the earth's diurnal 
rotation. But how a N.E. and S.W. wind can both be produced in this 
manner, is more than I can comprehend. He says that a current of air 
in flowing from the tropics towards the equator is carried to the westward, 
thus producing the N.E. and S.E. trades, but that in flowing out from 
the latter to the former it is carried to the eastward, and thus produces 
the S.W. monsoon in the Northern, and N.W. monsoon in the Southern 
Ocean. I can of course easily understand how, ip the earth slips from 
under the atmosphere^ a portion of air flowing from the Tropic of Cancer 
may appear to take a S.W. direction, and thus produce a N.E. wind. 
But how the same portion of air, in passing from the equator to the 
Tropic of Capricorn, can be impelled to the S.E. by the same influence, 
namely, diurnal rotation, I cannot conceive. For the fluid would not 
only have to flow to the eastward faster than the parts of the earth's 
surface over which it is passing, but also faster than the point at the 
equator from which it set out, so as to bring that point to bear N.W., 
otherwise in flowing off, it could not produce a N.W. wind. 

Speaking of the red dust which falls near the Cape Verde Islands, he 
says : ** They (the Cape Verde Islands) are situated in the direction 
which theory gives to the upper current flowing from the Oronoco and 
Amazon with its rain-dust, and they are in the region of the most frequent 
showers of rain-dust, all of which, though they do not absolutely prove, 
are yet strikingly in conformity with this theory as to the Circulation of 
the Atmosphere." Now, how is it possible that dust, or air, or anything 
in fact can be carried from the Oronoco or Amazon to the Cape de Verdes 
by the effect of diurnal rotation ? The course is in direct opposition to 
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it. If the earth, in rotating, slips from under the atmosphere (which I 
much donht) then the air, and, consequently, anything floating in it, 
should appear to move from east to west. K the actual direction of a 
portion of air, set in motion as the Captain supposes, he northerly, as 
from the equator towards the pole, then its apparent direction should he 
to the .N.W., and it should advance upon the pole in a spiral from the 
S.E., and if the actual direction he from N. to S., i,e, from the pole 
towards the equator, then its apparent direction should he to the S.W. 
(We are of course speaking of the Northern Hemisphere.) 

The Captain says, ** The better to explain, let us take a terrestial 
globe for the illustration. Bring Madeira, or any other place about the 
same parallel, under the brazen meridian : put a finger of the left hand 
on the place, then moving the finger down along the meridian to the south 
to represent the particle of air, turn the globe on its axis from west to 
east, to represent the diurnal rotation of the earth, and when the finger 
reaches the equator, stop. It will now be seen that the place on the 
globe under the finger is to the southward and westward of the place 
from which the finger started ; in other words, the track of the finger 
over the surface of the globe, like the track of the particle of air upon 
the earth, has been from the northward and eastward." This is un- 
doubtedly correct ; but if the finger be continued along the brazen 
meridian towards the Tropic of Capricorn to represent the air flowing 
from the equator towards the pole, turning the globe as before, and stop- 
ping on the finger arriving on the tropic, will the place on the globe 
under the finger be to the S.E. of the place on the equator from which 
the finger set out ? Undoubtedly not. It wiU be S.W. of it, as the 
place on the equator was S.W. of Madeira. 

Thus far Captain Maury, in endeavouring to assign a cause for the 
N.E. and S.E. trades, has considered the atmosphere as a spherical shell 
in a state of rest, and not partaking of the earth's motion of rotation. 
How are the westerly winds to be accounted for? He supposes his 
particle of air, in passing out from the equator, to have an initial velocity 
of rotation ; or in other words, the earth is no longer slipping from 
under it. Instead of pausing now to discuss the eflect of such an initial 
velocity (which be it remarked is an angular velocity) on the path of a 
particle over the surface of a sphere y we will only ask the following pre- 
liminary questions : — If the atmosphere be in a state of rest, and not 
revolving with the earth, how is this initial velocity acquired ? Where 
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is it first acquired ? Why should it be rather acquired at the equator 
than at any other point ? And if acquired gradually and previous to 
arriring at the equator, what becomes of the apparent westerly motion 
and the formation of the easterly winds ? The atmosphere cannot at 
the same time be rotating and not rotating, or dependent on the earth's 
motion at the equator, and free erveiywhere else. Yet Captain Maury*s 
theory would demand this. We would urge the above questions on his 
careful consideration, and until they are satisfactorily cleared up we 
would recommend him, preux chevalier though he may be, not to throw 
down the gauntlet, and challenge all comers in defence of his theory of 
the Circulation of the Atmosphere, ingenious as it undoubtedly is, and 
only needing one thing to recommend it — namely, to be supported by 
Possibility, and by Facts. 

The dust which falls near the Cape Verdes most likely comes from the 
neighbourhood of the Oronoco or Amazon, but the earth's diurnal motion 
has nothing to do with its passage. It is carried across by the current 
forming the right-hand side (looking to the eastward) of an immense 
stationary gale, the counter current to that forming the so-called N.E. 
trades. It is in the electricity which forms the life-spring of this and all 
other currents that we must seek the force by which the dust is carried 
up and borne onwards. As this electric current becomes checked in its 
course to the E. and N.E. the dwt gradually descends, and a portion of 
it is carried far out into the Atlantic by the displaced air which is flowing 
out to the westward. 

It is deposited by a different current from that by which it was 
carried up, in the same way that rain is deposited by a difierent current 
from that which carried up the vapour. A vapour-bearing current is not 
always a rain-bearing current, for it must meet with a condensing medium 
in the form of a counter-current or cold surfiEtce, before it can deposit its 
vapour in the shape of rain, snow, &c. And as it often happens that the 
vapour-bearing flows over the condensing stream, the vapour is condensed 
between the two, so that the rain, <&c., falls into and is borne onwards 
by the latter, which is the counter-current to the one that carried up the 
vapour. Thus, in England, an easterly wind is often a rain-bearing 
wind, whilst the moisture has been taken up by one from the south or 
south-west. 
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